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EDITORIAL 


“THe Mirror OF THE PROFESSION” 


| F late years we have fallen into a 
| () deep discontent with the JouRNAL 
igs OF Forestry. In the main, this 
has been an honorable discontent engen- 
dered by our devotion to the JouRNAL, 
the highest development of which has be- 
/come our major concern. The criticism 
of the JouRNAL oF Forestry has been 
neither carping nor frivolous. It has 
been constructive, serious, and _ honest. 
The fact that members of the Society are 
critical of its journal is an indication of 
professional growth and development. The 
JouRNAL oF Forestry is truly the mirror 
of the profession and we are becoming in- 
creasingly conscious and concerned with 
that which is held before it. 

Editing the JouRNAL oF Forestry is not 
an easy task. It is indeed a far more 
difficult task than editing a strictly scien- 
tific journal. The members of the Society 
do not have a common major interest as 
do the members of many scientific soci- 
eties. Some of the members of the So- 
ciety are primarily interested in silvicul- 
ture, some in its scientific foundations; 
some members are primarily interested 
in the social and economic implications 
of forestry; some in the problems of forest 
education; some in forest taxation; some 
in forest mensuration; some in game man- 
agement; some in forest utilization; some 
in forest protection; some in forest pathol- 
ogy; some in forest entomology; some 
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in soil erosion and conservation; some in 
grazing; some in forest influences; and a 
very large number in administrative pro- 
cedures and problems. Precisely what 
percentage of the members of the Society 
belong to each of the above mentioned 
groups is not known or is it very impor- 
tant, but it appears reasonable to assume 
that the last group, namely those inter- 
ested in administrative problems is by far 
the largest group and that it includes 
most of the younger members of the So- 
ciety. 

In order to have a JoURNAL properly 
balanced with the interests of the members 
of the Society it would be necessary for 
the editor first to know the major interest 
of the members of the Society and, second- 
ly, to have available a sufficient number 
of manuscripts in each of these fields to 
be able to satisfy more adequately these 
varied interests. If the editor of the 
JourNAL knew precisely what the Society 
wanted, and if he had the necessary manu- 
scripts, which of course come from the 
individual members of the Society, it 
would not be so difficult a task to meet 
the immediate demands of the Society. 

But even under these almost Utopian 
conditions the editor of the JouRNAL would 
still face other important problems. The 
mirror of the profession is viewed not 
alone by foresters but by the members of 
other professions and scientific disciplines 
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as well. The opinions and attitudes of 
other professional and scientific workers 
are conditioned to a considerable extent 
by the contents of the JouRNAL OF For- 
EsTRY. The regard and esteem with which 
forestry is held by other professional and 
scientific workers is a matter of vital con- 
cern to every forester. The general rec- 
ognition and acceptance of forestry among 
the professions is indeed the deepest and 
noblest aspiration of all foresters. The 
members of the Society must, therefore, be 
willing and ready to make certam con- 
cessions in the JOURNAL in order to build 
up the scientific and professional prestige 
of forestry. 

There is at least one other important 
problem involved in editing the JoURNAL 
oF Forestry. The JOURNAL OF FORESTRY 
is one of the most effective instrumental- 
ities for raising the professional level and 
tone of the Society. The JourNaL must 
lead rather than follow. It must elevate 
and not lower the professional and scien- 
tific tastes of the Society. It must stim- 
ulate the Society to a higher plane of 
professional thinking and activity. It 
should challenge the intellectual capacity 
of its readers. In short, the JouRNAL OF 
ForEsTRY is the means by which the So- 
ciety lifts itself by its own bootstraps. 

In order to obtain a realistic picture of 
the reasons for the contents of the Jour- 
NAL OF Forestry it is necessary to rec- 
ognize that the preparation of manuscripts 
for publication is the major activity of a 
comparatively small group of members of 
the Society—the regional forest experi- 
ment station workers. It is also an im- 
portant activity of the members of staff 
of the forest schools. Contributions from 
men in administrative work must be pre- 
pared quite largely on their own time. 
Consequently, despite the fact that the 
forest experiment station workers and 
members of forest schools comprise only 
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a comparatively small percentage of th 
total number of members of the Societ#) 
the number of contributions from the: 
is disproportionately large. With t 
condition there can be no legitimate crii 
cism. These men do, or at least shoul 
blaze the trail of professional and scieq 
tific progress. Nevertheless, there is r 
reason why such a large proportion of 
members of the Society should be inarti 
ulate. A much larger number of co} 
tributions from men in administratii)) 
work dealing with the important proble 
and details confronting forest administry 
tors is greatly to be desired. Still mo: 
to be desired is an increased interest — 
contribute to the JoURNAL among tl 
younger members of the Society. TI]. 
development of this interest is indeed ov} 
of the important responsibilities of tl) 
editorial staff. 

The development and promotion of tl) 
JOURNAL OF FoRESTRY is a joint respo} 
sibility of the entire membership of tll 
Society. If the Journat falls short 
what competent critics feel it should hi 
then the profession has fallen short. 1} 
on the other hand, competent critics ry 
gard the JouRNAL as a serious, technica) 
and scientific periodical, the credit f§ 
this belongs to the members of the S¥ 
ciety. It is greatly to be hoped that tl 
Society will always be critical of its jou 
nal, that it will never be satisfied wii) 
anything but the best the profession as;) 
whole is able to produce. The Journ: 
oF Forestry and the Society have a cor} 
mon destiny. The one merely reflects tl} 
image of the other. The Society whic 
stands before the mirror is not a stati, 
thing. It may improve or it may deter}. 
orate. It may grow or shrink in staturl, 
Its intellectual and professional roots mej) 
grow deeper or become superficial. 
of these changes will be reflected in th 
mirror of the profession. 
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selves for the profession. 


exact definitions I would start by at- 

tempting to define the term “forester”, 
and then devote the remainder of the dis- 
eussion trying to determine who is and 
who is not a forester. 

For the purpose of our discussion it is 
not necessary to split hairs on definitions. 
I propose to discuss the personality, back- 
ground, education, training, and experience 
oi the kind of man that is needed to fill 
the general requirements for administra- 
tive and technical personnel in the Forest 
Service and other federal agencies having 
similar functions in the management of 
forest land. 

_ The fundamental sciences back of wild 
land management do not vary greatly, 
whether the land be managed chiefly for 
recreational purposes, for timber growing, 
for forage production, or for water flow 
regulation. These major functions are in 
most cases so inextricably mingled that 
any system of management of wild land 
must generally consider them all, with 
due regard to specialization in the major 
ones on a particular tract. 

It should be recognized from the start 
that all employees of the Forest Service 
are not foresters, and do not need to be 
foresters. Besides the office force of clerks, 
accountants, draftsmen, etc., the Forest 
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_ TECHNICAL REQUIREMENTS FOR A FORESTER IN THE 
a FEDERAL SERVICE 


By ELERS KOCH 


- U.S. Forest Service 


Problems dealing with the education and the personal qualifications of a forester have 
received considerable attention in recent issues of the JOURNAL. 
and proper because no other single factor will so greatly affect the future progress of 
forestry in America as the training and abilities of men who are in, or preparing them- 
Mr. Koch properly maintains that forestry, irrespective of 
the governmental department in which it is practiced, is largely land management and 
that the proper management of forest lands requires a corps of men of professional, 
subprofessional, and nonprofessional grades. 
fessional foresters are discussed in detail and it is concluded that the ultimate suc- 
cess of the individual depends not alone on his training but to a great extent on his 
intelligence and character. 


This is both fitting 


The educational requirements of the pro- 


Service requires a goodly number of spe- 
cialists in nonforestry lines—road engi- 
neers, construction engineers, architects, 
landscape engineers, entomologists, pathol- 
ogists, lawyers, editors, and the like. 

In addition to these there is a large sub- 
professional force of the foreman type— 
construction foremen and superintendents, 
fire foremen, foremen of crews engaged in 
planting or timber cultural work, scalers, 
and the like. In the past, most of these 
men have been temporary employees, but 
there is now a movement to carry on the 
permanent rolls a larger percentage of 
these men, recognizing that they are not 
technical foresters or land managers, but 
a useful and necessary adjunct to for- 
estry and land management. 

Many of the arguments and differences 
of viewpoint relative to the requirements 
and training of foresters are due to fail- 
ure to recognize this obvious fact, that 
the practice of forestry and the manage- 
ment of forest lands require a supple- 
mental force of nonforestry technicians 
and subprofessional supervisory personnel 
to carry out the engineering and other 
works which are a means to the practice 
of forestry. Such supplemental profes- 
sions and trades should be supplied by 
drawing on men trained in those lines, 
rather than to expect forestry training to 
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be broad enough to cover them all, from 
plumbing to bridge building. 

The Forest Service has had so much 
engineering work to be done that I have 
even heard it proposed by a Forest Serv- 
ice man in an influential position that an 
engineering school training would be 
more valuable to the average Forest off- 
cer than a forest school training. That is 
an expediency viewpoint that should be 
squashed. As valuable and essential as 
engineers are in their field, the back- 
ground for a forest land management job 
must include much other than pure engi- 
neering. 

I cannot emphasize this point too 
strongly, that there are several different 
kinds of jobs in government forest work, 
some of which call for professional train- 
ing in forestry, some for training in 
engineering and other technical profes- 
sions, and some which do not require pro- 
fessional training at all. As a rule the 
best type of man for a foreman, who is 
actually leading and directing a group of 
men on a job, is not the college-trained 
man, but rather the type of man who has 
been brought up from boyhood in close 
contact with outdoor work, who knows 
from intimate experience the reactions of 
working men, and who is at home with 
woods tools and machines. 

_ This distinction is recognized in most 
lines of work. Any construction job, for 
instance, requires a technical force of 
engineers, architects, and the like, who 
plan and generally direct the work, but 
equally important are the foremen who 
have learned their partciular angle of the 
job from years of actual experience. The 
two jobs are not interchangeable. 

Just so in the Forest Service. We need, 
in addition to the professional force, what 
may be called a subprofessional group 
who can act as fire foremen, foremen of 
construction crews, and who also can do, 
under skilled direction, some of the more 
distinctly forestry work, such as scaling, 
direction of slash disposal, and even much 
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of the timber marketing, planting, ary 
stand improvement work, after the princy 
ples and_ specifications have been dete} 
mined by forestry experts. This type «) 
man should be definitely provided fc 
in the permanent personnel, and classifie 
under Civil Service procedure. Their job 
should have been learned through lo 
experience and training on the job ratha) 
than by college training, and they woul” 
not ordinarily be eligible for appointme” 
in the professional grades, although the |! 
are always among this class of men oy 
casional outstanding individuals who, | 
special ability and self-education, may |) 
able to pass into the upper grades. A rathy 
rough comparison would be the nonco ¥ 
missioned and commissioned officers in tll 
Army. The Forest Service in past yeay- 
has been so ultra-democratic as to reful 
to recognize this distinction in classifi 
tion, but recognized it must be, with m 
disparagement of the fine men in the no} 
professional grade. 
In the past the district ranger ofte 
was the type of man who belongs in tl} 
subprofessional grade, and his work wi 
largely of that type. Generally speakiny 
this is no longer true. With the pione} 
days about over, and conceptions of fo 
est use expanding, the district rang: 
position has become an important one | 
land management. It is true that the 
are still many engineering jobs to dé 
roads, trails, and bridges to construct at 
maintain, towers and buildings to co 
struct, and telephone lines to put 
These things are only means to an en 
and the district ranger’s job becom 
primarily one of managing, developit 
and using the resources produced in h 
district, the preparation of plans for tit 
ber use, grazing use, recreational us 
game and fish management, fire contr 
and the administration of all these us 
and activities. He is able to call in en; 
neering specialists for technical jobs | 
yond his range, and he has a force 
practical, skilled men under him to car 


out his plans on the ground. It is dis- 
inctly the job for a technically trained 
| rester. 
| Now, having disposed of the proposi- 
tion that all employees on a forest man- 
agement unit do not need to be techni- 
"cally trained foresters, let us get back to 
¥ our major subject of the background and 
training of the forester. While there are 
(many lines of specialization within the 
¢ field recognized as forestry, there are two 
distinct lines which may require some- 
) thing different in the way of basic train- 
ing and qualifications. The first of these 
is the administrative or land management 
| line, which would include most of the 
rangers, assistant supervisors, supervis- 
ors, some staff specialists, and the ad- 
ministrative force up through the Regional 
and Washington offices. The other is the 
research line. There has been, and I hope 
will continue to be, some interchange and 
transfer between these two lines, but I be- 
lieve the young man in training for for- 
estry would do well to make his choice 
between them and vary his basic training 
‘to fit. 

_ At the present time it is practically im- 
possible for a young man to get a foot- 
hold which will lead to the upper grades 
tn the permanent National Forest admin- 
istration without .passing a technical Civil 
Service examination, which almost neces- 
sitates at least a four-year forest school 
course. This is as it should be; granted 
that there are in the Forest Service some 
extremely competent and valuable men 
who came up through the ranks and never 
Saw the inside of a forest school—some 
of them nothing beyond high school, or 
even less. The old ranger and_ super- 
Visor examinations yielded some good 
men, who had only to demonstrate that 
they could ride, pack, chop, shoot, and 
Tun a compass line, but they also brought 
in a great many men who have been left 
behind in the march of progress. With a 
surplus of young men knocking at our 
door, with both technical training and 
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some practical experience, it seems hardly 
worth while to argue for modifying the 
entrance requirements in the permanent 
forestry organization to include men lack- 
ing technical training. This, of course, 
does not preclude permanent employment 
of specialists in other lines, or men in 
subprofessional grades. 

The field of forestry, including all wild 
land management, is so broad that there 
is practically no subject taught in the 
universities which would not add some- 
thing to a forester’s effectiveness and 
breadth of view. However, man’s time 
on this earth is short, and the best we can 
expect for the mill run of our candidates 
is that they will come out of school with 
the general aspect and point of view of 
an educated man, knowing how to read 
and to reason, and to expand the elements 
of scientific and technical knowledge ob- 
tained at school by use and study. We 
can expect that they will have a fair 
introduction to the natural sciences—the 
more the better. They will have enough 
engineering to make and read maps and 
make simple surveys, but we do not ex- 
pect them to be fully trained engineers. 
They will, of course, have technical 
courses in silviculture, forest mensura- 
tion, forest management, range manage- 
ment, etc., as much as they can cram into 
a four or five-year course, and there will 
be many things they would like to get 
that they will have to leave out. A train- 
ing in these technical courses is required 
to qualify a man as a forester, under 
any reasonable definition. He may have 
all the supporting sciences—botany, ecol- 
ogy, geology, zoology, entomology, chem- 
istry, sociology, and economics—but with- 
out a knowledge of silviculture, forest 
management, and forest mensuration he is 
not a professional forester any more than 
a mathematician is an engineer. 

The ideal collegiate training would be 
a six-year course in which technical for- 
estry subjects, including engineering, ap- 
peared principally in the last two years, 
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and four undergraduate years were de- 
voted to a good general educational 
course with emphasis on natural sciences 
and mathematics, but with a good ground- 
ing in English, economics, history, and 
similar subjects tending to broaden the 
student’s viewpoint and give him the 
habit of thinking and reading in varied 
lines. This is, of course, the general 
scheme of such graduate forest schools as 
Yale. Men so educated should have a 
considerable advantage over the much 
narrower education possible in a four- 
year course. I believe the future trend 
will be in that direction. 

After school, what? There are a lot of 
things the forest school graduate will 
eventually have to know that he will not 
learn in school. How is he going to 
learn how to put his theory in practice 
so that he can do or direct such jobs as 
cruising and appraising a block of tim- 
ber, scaling logs, appraising and mapping 
the fire hazard types in a district, planning 
an adequate road system, making a tim- 
ber or range management plan, or plan- 
ning and organizing fire control on a pro- 
tection unit, or even the more humble 
jobs of grinding an axe, hooking a chain 
on a log, connecting a telephone set, or 
packing a mule. A forest school grad- 
uate is no more a competent practicing 
forester than a medical ‘student is a 
physician before he has had his experi- 
ence as a hospital interne. 

Practical experience under proper di- 
rection is the only answer. And here we 
have the phase of the young forester’s 
training which has been the most neg- 
lected. Most of the forest schools have 
a reasonably standardized curriculum, 
which can perhaps be improved some- 
what, but generally meets the require- 
ments. Nothing but chance and the op- 
portunity to get a job of some sort has 
governed the young man’s field experience 
for the most part. 

The Forest Service has been expanding 
and taking on new jobs so rapidly that, 
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perhaps of necessity, its personnel poli 
has been a haphazard grab bag. It is’ 
be hoped that it is now getting sufficient 
stabilized so that a more systematic pe 
icy of recruiting and training new m 
can be achieved. Any large unit of ¢ 
ganization should know approximate! 
the annual turnover of its personnel, a 
should plan to take on for trainii 
enough young men to fill the requil 
ments. These men will naturally con) 
from the junior forester and range & 
aminer Civil Service lists. The p 
cedure is liberal enough to allow a cay 
siderable degree of selection from theq 
lists. 

Aside from some specialist lines, ti 
training of the majority of these my 
should be directed to lead to the distr} 
ranger position, the first permanent rua 
in the ladder of advancement in lai}) 
management positions in the Forest Ser}- 
ice, and through which practically all 
our future foresters in management po} 
tions will go. 

The young forest school graduate, | 
most cases, will have had at least ty 
summers of field experience—usually 
whatever job he has been able to get. | 
wise personnel policy would lead to tf 
sizing up of each man, determination | 
his past experience, and planned alloc) 
tion to jobs which will round out I) 
training. The experience to qualify fj 
a district ranger’s job would vary by Hy 
gions. In this Region, as an examp)) 
training should include timber survey |) 
range survey work under expert supél 
vision; timber sales work, including be! : 
marking and scaling; improvement wot 
which will teach the use and handling f 
tools and woods equipment; experience ||) 


fireman; and, of course, as much 
fighting and other fire control work 
can be gotten in. It will not always |) 
possible for every man to get assignmer) 


control, insect control, game patrol, rec- 
reational plans, etc., should be included. 
The training should be rounded out by 
‘ignment to a ranger district for at 
Jeast six months as an assistant to the dis- 
trict ranger in all lines as the work oc- 
rs. The minimum time to qualify an 
verage forest school graduate as a dis- 
trict ranger would be one full year plus 
wo previous field seasons. 

After service as a district ranger, fu- 
ture lines of promotion and assignment 
may vary with the capacity and trend 
of ability of the individual. Some men 
may stay permanently in the ranger grade. 
The usual line of advancement would be 
through assistant supervisor, supervisor, 
and the various grades in the Regional 
and Washington offices. Specialists in 
Various forestry and land management 
tines may be developed by special assign- 
‘ments and further study. 

_ Where do range management men come 
into this picture? The answer is, that for 
service in the National Forests or other 
similar land management agencies, there 
is no place for foresters who know noth- 
ing of range management, or for range 
managers who know nothing of forestry. 

The basic scientific training for any job 
of wild land management is the same. 
Naturally, the men who are going up for 
the junior range examiner examination 
will specialize in range management sub- 
jects their last year or two in school, 
while the junior forester candidates will 
Specialize in the more advanced technical 
forestry subjects. Field training on a 
Management unit where grazing is impor- 
tant will naturally vary somewhat from 
that on a unit which is chiefly concerned 
with timber growing. 

The same thing is more or less true of 
game management specialists. At the 
present time there are few men in this 
eountry specifically trained in game man- 
agement, but, recognizing the fact that 
Men in this line of work will have to 
learn most of their stuff on the job, I 


TECHNICAL REQUIREMENTS FOR A FORESTER 


807 


should be inclined to pick a man of tech- 
nical forestry training and _ experience 
rather than a zoologist or biologist. The 
job of game management is only another 
phase of land management, and the rela- 
tion of the game to the growing crops on 
the land, forest, and forage, is the most 
important phase of game management. 
Consequently, the game manager should 
first of all understand forestry and range 
management, with a supplemental knowl- 
edge of zoology. Certain specialists will 
be required for such branches as investi- 
gation in stomach parasites and other dis- 
eases of animals and similar technical 
lines, but these specialists do not have the 
best training for the broader phases of 
the job. 

So far I have had in mind primarily 
the classes of men for employment in the 
Forest Service. The Indian Forest De- 
partment, of course, has a similar prob- 
lem. But how about the National Park 
Service and the Soil Conservation Service 
—have they any use for technically 
trained foresters? 

The Park Service is managing tracts 
of timbered land, many of them very 
similar to adjacent National Forests. Its 
object of management is different, and at 
present timber as a crop does not enter 
the picture, nor does grazing of domestic 
stock. Otherwise the problems are quite 
similar. The Park Service undoubtedly 
requires several different kinds of pro- 
fessional specialists, just as the Forest 
Service does, but it could use foresters 
to advantage, although a special course 
could be devised for National Park Serv- 
ice, which might include less forestry and 
more of some other sciences. 

The Soil Conservation Service requires 
some foresters for true forestry work, 
since its field includes farm woodlot for- 
estry. This Service has employed some 
foresters on jobs not distinctively for- 
estry; largely, I suppose, because most 
foresters have some knowledge of soil 
conservation work and of the related sci- 
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ences, and the job is a new one lacking 
a specially trained force. Fundamentally, 
most of the Soil Conservation work is not 
forestry. : 

The discussion so far has pertained 
primarily to the class of men engaged in 
land management. There is also a very 
large group of forseters in government 
service engaged in research, on many 
varied and specialized lines, some of 
which are pure forestry, others allied to 
forestry. Some of these fields are silvi- 
culture, forest products with its many 
ramification, forest mensuration, forest 
pathology, forest economics, erosion, 
range management, wild life management, 
recreational use. All of these subjects 
are further subdivided into many special 
lines. Most of them require a man 
grounded in the fundamentals of forestry, 
though some lines are so specialized as 
to call for primarily an engineer, a 
chemist, or a biologist. As I said before, 
I am not going to quarrel over just what 
is forestry or a forester. It is obvious 
that research in all these varied lines 
pertaining to forest management cannot be 
covered by a single line of education and 
training. 

In times past a large percentage of the 
research personnel has been recruited 
from the junior forester list. It seems 
probable that this stage is passing and 
that in the future, research personnel will 
have to have more advanced education in 
specialized lines up to a Master’s, or per- 
haps a Ph.D. degree. 

I have left to the last a consideration 
of what is the most important require- 
ment for a forester, and that is the quality 
of the men themselves. At the risk of 
being classed as an oldtimer, who looks 
into the past and thinks nothing new is 
as good as it used to be, I am going to 
venture the statement that the personal 
quality of the men who graduated from 
the forest schools in the first five or six 
years of the rise of forestry in the United 
States averaged considerably above the 
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mill run of the present-day graduate 
These men were drawn into the new pri 
fession by the magnetic influence of Pi 
chot, Graves, Fernow, Roth, and Schenc 
and in some way they tapped a high 
stratum of American youth than the pre 
ent-day forest schools are drawing fron) 
This statement refers to averages, not ||) 
individuals. There are doubtless maz) 
men of the very highest type now in th) 
forest schools. i 

Studies by Professors Graves and Guil) 
in 1932 indicated that the intelligence tes| 
of forestry students in most universiti]” 
fall below the all-university median, aaj 
that in all cases the forestry median wy 
lower in the scale than engineering, ps}. 
medicine, pre-law, science, liberal ar 
commerce, and chemistry. This is a situ) 
tion that the forest schools could aaj _ 
should correct, by upholding entram| 
standards and jealously maintaining tt 
dignity and character of the forestry ps)_ 
fession. | 

I have sat in on many conferences fi 


upon the personal qualifications and 
perience of the candidate rather than t\_ 
quality of his technical training. t 
two essentials are intelligence and chil 
acter. By intelligence I mean the qual) 
of the brain, the ability to learn, to r H 
son, and to use judgment. Character: 
a broad term, but the essential qualitil 
are confidence, courage, and leadershi|) 


3 poet and one a musician. A forester 
who attains the higher positions in the 
profession must combine the ruggedness 
of the woodsman with the finer qualities 
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and educated perceptions of a man who 
is at ease in the councils of the learned 
as well as in the logging camp. The selec- 
tion, recruiting, and subsequent training 
of such men are of far greater impor- 
tance to the federal Services than any 
possible modification in the forest school 
curriculum. 


BRS 


~ CECRETARY WALLACE has recently transferred control of the Forest Products 
a Association (Farmers’ Cooperative) from the Resettlement Administration to 
_ the Forest Service, in order that its activities may have the benefit of the technical 
knowledge of the latter agency. Frank A. Altonen of Quincy, Mass., who has been 
_ placed in charge of the organization, states that the enterprise will now be operated 


as a business and extended to a large number of timberland and woodlot owners, 


sawmill and paper plant operators in New England. 


CATCHWORDS AND FADS IN FORESTRY 


By JOHN F. GODFREY 
Yale School of Forestry 


i i nslation of, a similarly 
This article represents the comments upon, and a free trans! _ imi 
titled article written by Dr. Leopold Hufnagl* and appearing in the Osterreichische 

Vierteljahresschrift fiir Forstwesen, 1935. 


ke ANAGEMENT is based on ex- 
M perience; natural sciences only 
follow and attempt to explain 

the causes of the phenomena.” 

Thus, Dr. Hufnagl launches upon a 
theme in which he admonishes the pro- 
fession that due to the great variety in 
soil conditions, climate, and needs and 
demands of the individual species, rules of 
management which can be universally ap- 
plied regardless of local conditions and 
variations do not exist. Since regulated 
forest management first began, many theo- 
retical concepts have appeared in the 
field, apparently broad enough for gen- 
eral application but, upon closer examina- 
tion, found to be only passing or pos- 
sibly locally applicable catchwords and 
slogans. To accept blindly such _theo- 
retical speculations based, at the best, on 
local experience alone, for unrestrained 
practical application is to assume a seri- 
ous responsibility because irreparable 
damage to forest stands can result through 
their application with species and on sites 
not suited to them. 

Hufnagl then proceeds to analyze a 
dozen or so of the more prominent of 
such catchwords and fads as they have 
appeared in forestry literature since the 
turn of the century, and in each case 
points to the reasons which should keep 
foresters from accepting them as uni- 
versally applicable methods and guides. 
Several of them might prove of interest 
to American practitioners and are for 


*Hufnagl, Leopold. Schlagwérter und Moden in der Forstwirtschaft. 


jahresschrift fiir Forstwesen 53: 177-186. 1935. 
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this damaging procedure is at present still 


that reason presented below. 
To begin with, the rigid, unmodified 
adherence to area regulation in fores) 
management is severely criticized. Man} 
sacrifices in total yield have been forced” 
on forest stands by completely ignorin| 
the existing abnormalities of age class diil” 
tribution by more or less geometricall 
dividing a forest area into squares of a 
nearly the same size as possible and cull” 
ting them at predetermined periods. 
spite of the fact that due to cutting ma 
stands before maturity and _ permittin)’ 
others to stagnate into overmaturity, hug). 


losses in increment are brought abou 


widely applied in Germany. 

Wagner’s strip shelterwood metho}. 
highly recommended and much discusse} 
as it may be in forestry literature 
designated as being but a dangerous thee 


retical fad proposing through its prince) 
f 


of area regulation. The only notablj 
differences between the two fads are th} 
cutting direction (which in this case |} 
advocated to be from north to south in) 
stead of east to west) and the surroun¢ 
ing of the Squares or compartments on aj) 
sides with windbreaks. Fortunately th) 
fallacies of this method are believed t) 
have been sensed in actual practice. | 

Compartment management brought wit \ 
it a general spread of clear-cutting an} 


Osterreichische Vierte|| 


‘This wave of propaganda created the pos- 
sibility of setting up yield tables, sum- 
“ming up the laws of growth into figures 
‘and thus armed permit its advocates to 
‘threaten forests with mathematics. As a 
result the much-discussed financial rota- 
tion was born. Had foresters, with few 
exceptions, not wisely refrained from 
wholeheartedly applying the fundamentals 
of this catch phrase much additional dam- 
age to forest stands would have resulted. 
In fact, if this theory had been widely ap- 
plied in the field, the author ventures the 
belief that Central European forests to- 
day would as a result be stocked with pole 
sized material only—with not a stick of 
| it over eighty years old. 
| So far in the discussion, the author may 
have had most of his American readers in 
accordance with his statements. However, 
when he proceeds to include seed origin 
in his list of dangerous fads and catch- 
words a considerable amount of frowning 
among American foresters can be vis- 
ioned. Hufnagl reasons that since at 
present we cannot definitely attach any 
significance to the origin of seeds we 
should not help to increase their cost by 
encouraging measures leading to regulated 
purchase and sale of forest tree seeds. 
It is Hufnagl’s firm belief that any notable 
abnormalities in tree growth or form 
which have occurred in the past and 
“which were promptly blamed to unsuit- 
able seed origin could have been posi- 
tively avoided by proper treatment and 
cultivation of the species in question. For 
instance, species which do not develop a 
straight stem when grown in the open 
simply must be raised in dense stands, 
then they will develop straight stems. 
Reference is thereupon made to personal 
observations over a period of several 
years in densely grown sixty-year-old 
spruce stands and these are then rather 
dogmatically compared with more open- 
grown stands. It seems that here the au- 
thor conveys a rather definite contradic- 
tion to one of his introductory remarks in 


he SES) ee 


CATCHWORDS AND FADS IN FORESTRY 


8ll 


which he stated that a sound management 
rule is based on locally existing condi- 
tions, never on one condition alone. 

The widely heralded and highly rec- 
ommended Dauerwald form of manage- 
ment has not been overlooked in this ex- 
position. The amazingly high yield fig- 
ures originally given for the Birenthoren 
tract have been found, upon closer in- 
spection, to have been considerably ex- 
aggerated. When eventually the true 
yield figures were compared with those of 
neighboring forests existing under similar 
site and climatic conditions, it was found 
that the yield here was just as commend- 
able though management was on an alto- 
gether different basis. To uphold the 
Dauerwald form of management as a 
universally ideal one therefore would be 
totally unfounded. At its best this form 
of management only represents the ex- 
pression of an old idea locally applied, 
viz., a closer adaptation of silvicultural 
measures to the laws of nature. 

Hufnagl next directs his comments to 
the term “selection forest.’”” When a con- 
tinuous forest is defined as a selection 
forest in a recently published technical 
treatise it merely emphasizes the fact that 
the term “selection forest” has again (as 
several times before) been wrongly in- 
terpreted and popularized to the detri- 
ment of forestry. The term has deterio- 
rated to a meaningless catchword sug- 
gesting all things to all men. The usual 
definition of selection forest is also in- 
correct and misleading. Odd as it may 
sound a selection forest, in the true sense 
of the word, is one in which the selection 
method is practiced. Since the possibility 
of applying this particular silvicultural 
system in forests heretofore managed un- 
der another system is very rare and can 
be produced only with great sacrifices to 
final yield, practical foresters will think 
twice before considering a wholesale adop- 
tion of the true selection system as a 
generally desirable measure. 


To American foresters Hufnagl’s ob- 
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servations will probably seem strangely 
familiar. If we but substitute our highly 
overworked term “selective logging” for 
“selection forest” (or selection forestry), 
we have a perfect analogy of an identical 
situation as it exists in this country. 

In the field of soils, the time-worn 
phrase “forest soil sickness” also comes 
in for a jolting rebuke. The writer claims 
that present evidence is insufficient to per- 
mit us to blame any sick soil condition 
as manifested by a decrease in yield and 
growth capacity upon increases in raw 
humus content and soil acidity supposed- 
ly brought on through pure stands fol- 
lowing clear-cutting. Doubt is therefore 
expressed as to whether we have advanced 
sufficiently in soils investigative work to 
permit the making of far reaching changes 
in established forestry practices on the 
basis of a comparatively meager soils 
knowledge. 
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Dr. Hufnagl closes his discourse (whic} 
it must be admitted is a stimulating on 
whether we are in actual accordance will 
all his statements or not) by again en 
phasizing the importance of caution b 
fore over-enthusiastically adopting ever 
newly proposed theory that comes alo: 
on the premise that since it was applie 
successfully in one given locality it coul 


be applied everywhere. It is true that 


progressive foresters we need an wi 
limited store of knowledge which must 
constantly increased and broadened. 
since in that respect personal experienc 
must usually be supplemented by know 
edge gained through a regular perusal « 
our literature it behooves us especially 4 
exercise good common sense _ before a 
tually putting any untried or newly fou 


idea into effect. 


production of high-quality sawtimber? 


gin forest, on the Allegheny Plateau 

in northwestern Pennsylvania, logged 
between 1860 and 1910, now support 
dense stands of second-growth approach- 
ing merchantability which on casual in- 
spection seem to be very satisfactory. 
| Other less fortunate areas, especially 
where fire in logging slash and_subse- 
quent fires burned, have been reduced to 
scattered stands of aspen and pin cherry, 
‘between which grow brambles, bracken 
fern, goldenrod, and other herbaceous 
plants. The problem of rehabilitating 
these badly wrecked lands has been clear- 
ly recognized for a number of years and 
many acres have been planted artificially 
to aid Nature in restoring them to pro- 
ductivity. However, far too little atten- 
tion has been paid to the equally impor- 
tant but less evident problem of improv- 
ing the composition and quality of the 
well stocked stands of second-growth. Not 
until timber stand improvement work was 
started with the C.C.C. did the average 
forester or timberland owner realize the 
difficulty of the job of selecting and 
stimulating the growth of crop trees in 
stands which, in the relatively near future, 
should be the source of sawlogs and other 
high-grade commercial products. 

Studies conducted since 1932 by the 
Allegheny Forest Experiment Station on 
the Kane Experimental Forest in north- 
western Elk County, Pa., have resulted in 
a growing realization that well stocked 
second-growth forests, in which no pre- 


a ire of acres of former vir- 
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WHY TIMBER STAND IMPROVEMENT? 


By A. F. HOUGH 
Allegheny Forest Experiment Station 


Are the second-growth hardwood forests of the East in a satisfactory condition for the 
A study of the health and form of trees in 
well-stocked but unmanaged stands of the beech-birch-maple-hemlock type on the 
Allegheny Plateau indicates a serious situation, 

measures, designed to reduce the number of defective trees, are suggested. 


Certain timber stand improvement 


vious cultural work had been done, con- 
tain many defective trees. Such stands are 
frequently of poor species composition 
with the dominant trees spreading and 
poorly formed while the individuals best 
suited to produce crop trees have been 
crowded into the understory. During an 
inventory cruise of the experimental forest 
in 1932 a total of 93 tenth-acre plots were 
tallied to secure data on the visible de- 
fects in the older second-growth stands. 
The second-growth stands on this 1,700- 
acre tract originated chiefly from advance 
seedlings and seedling sprouts present 
after logging of old-growth hemlock for 
sawlogs 45 to 50 years ago, and clear 
cutting of the remaining hardwood stand 
30 to 40 years ago for use as chemical 
distillation wood. Some seedling and 
sprout growth originating after the cut- 
tings completed the stocking of these 
stands. None of the older second-growth 
stands described in this article are third- 
growth, or the result of logging second- 
growth stands; in fact many holdover 
trees from the virgin forest are found 
scattered over the tract. Hemlock, for- 
merly too small for sawlogs though often 
over 100 years old, and not desired for 
chemical wood, is one of the holdover 
species which has developed to sawlog 
size in the period following the commer- 
cial clear cutting. 


DESCRIPTION OF STANDS CRUISED IN 1932 


Table 1 gives the chief information se- 
cured in the five stands sampled, with 
percentages of the total number of trees 
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(5) Plateau and south facing slopes; (2 miles west of stand No. 4); well-stocked; 30-35 years old; basis 04 acres 
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Relatively few trees remain except in stand No. 5; these survivors 


*Defect percentages in table show relation of number of itees classed as defective to total number of sound and defective trees on plots for 


each species. 
°Pin cherry is usually of good bole form but subject to Nectria canker. 


“Percentages underscored are not reliable being based on 10 trees or less. 
show no external pathological defects but may be expected to die soon. 


"Based on all trees 4 inches in d.b.h. and over. 


of each species found to have defects due 
to fungous infection or mechanical wounds 
due to insects, animals or other causes, 
(classed as pathological defects), and 
those found to have bole-form defects 
such as crook, lean, low limbs, or forks. 
A tree was tallied but once in each class 
regardless of the actual number of indi- 
vidual cankers, forks, or other defects 
present. If it possessed both pathological 
and bole-form defects, however, the same 
tree would appear in each category and 
the percentages in Table 1 overlap to this 
extent. Addition of values for the two 
classes of defect thus gives too great a 
figure for total defects. All defects tallied 
were of an external or visible character 
and much additional internal cull doubt- 
less exists in many trees of sound exterior. 

Each stand varies somewhat in_ its 
species composition, stocking, and past 
history. The best sample, (48 tenth-acre 
plots), was obtained in stand 1 which oc- 
cupies an area of 556 acres ranging in 
elevation from 1,700 to 2,060 feet above 
sea-level on the plateau and north-facing 
slopes on the east side of the experi- 
mental forest. Fire after logging has dis- 
turbed but one area, stand 3, which lies 
on a south-facing slope at an elevation of 
1,660 to 1,980 feet above sea-level and is 
well stocked, the chief species being sweet 
birch and red maple. It is interesting to 
note that this 35-40 year old stand is 
peculiarly free of pathological defects 
despite the abundance of sweet birch and 
red maple, both of which are very sus- 
ceptible to Nectria cankering and _heart- 
rotting fungi. Most of the stand origi- 
nated as seedling growth after the severe 
logging slash fire of 1896. No subsequent 
fires have disturbed the area and basal 
scars are noticeably absent. The heat of 
the fire must have killed or discouraged 
sprouting of the stumps left after clear- 
cutting because sprout clumps of black 
cherry, sugar maple, and red maple are 
noticeably lacking here as compared with 
other clear-cut but unburned areas on the 
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experimental forest. These conditions 
have produced a stand of poor composi- 
tion but with a minimum of pathological 
and physical defects, due mainly to the 
fact that seedling rather than sprout re- 
production took over the area after the 
burn. 

Between stand 1 and 3 is a narrow, 
poorly stocked stream bottom. Open 
grown black cherry, red and sugar maple, 
and yellow birch make up stand 2. The 
poor stocking of this stand is due partly 
to frost and rodent damage and partly to 
grazing by domestic stock and deer brows- 
ing. Stand 4 is located on a well drained 
plateau or divide between Wolf Run and 
the south branch of Hoffman Run at an 
elevation of 1,920 to 2,020 feet above sea- 
level. The stand was 30-35 years old in 
1932 and living pin cherry stil! made up 
4.5 per cent of the total number of trees. 
Black cherry and sugar maple were the 
chief species present, while on this dry 
site yellow birch was slowly losing out 
and 21.9 per cent had pathological de- 
fects. Stand 4 contained the highest all- 
species percentage of pathologically de- 
fective trees noted on the experimental 
forest, or 9.5 per cent. 

Stand 5 is somewhat different in species 
composition from the previous stands; 
note the absence of beech and the rela- 
tively high percentage of pin cherry. For 
this reason, and since it is located on a 
slightly southerly aspect about two miles 
west of the other second-growth stands, 
data from this area are included in Table 
1 for comparative purposes. A tree dis- 
section study, made in 1936 by the Bureau 
of Plant Industry on a 14-acre plot in 
this stand, indicates that very few fungous 
defects are present and that most of the 
trees are of seedling or seedling-sprout 
origin. This confirms the low all-species 
percentage of pathological defect obtained 
_ for this stand. 

The result of combining the tallies of 
all five stands to secure a broad picture 
of conditions in second-growth sampled 
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on approximately 1,100 acres is shown in 


Table 2. 


| 


Tue Prostem oF Bote-Form Derects: 


In general a greater percentage of the 
total of all species suffered from bole--}) 
form defects such as crook, forking, lean, 
or low limbs, than from visible defects; 
due to tree diseases or mechanical wounds. 
The highest all-species percentage of trees; 
with bole-form defects is 13 per cent for 
the poorly stocked stream-bottom stand 2. 
Less defect is found in the other stands 
in all of which the density of stocking is} 
much better at the present date. Initial] 
stocking and species composition during 
the period the dominant trees are putting 
on height growth, and expanding their 
crowns, is of great importance in deter-j) 
mining the ultimate form of the crop-4 
trees. In general an open, poorly stocked 
stand offers a greater opportunity for the: 
trees to grow up into wolf trees with}! 
bushy, frequently forked crowns, andi 
limby boles, than does an area fullyj 
stocked with species of similar growthy 
rates. Stand 2 is an example of an open-} 
grown stand in which the predominant Ir 
black cherry and sugar maple are partic-| 
ularly limby. i 

Black cherry suffers greatly from bole) 
form defects in all except stand 3. The: 
vigor and rapid growth of black cherryj| 
enable it to recover from attack by somed 


ye 

TABLE 2 

SECOND-GROWTH STANDS 30-40 YEARS OLD ON THEI 
KANE EXPERIMENTAL FOREST. BASIS 9.3 ACRES} 
i. 

Basis ||}! 


No. of | 


Percentage defective 


Species Bole-form Pathological trees | 
Sugar maple ___ 4.8 12.8 
Red maple _.. 5.6 te 
Yellow birch. 7.3 8.8 
Sweet. birch... 9.0 6.6 
Beech? eset 20.0 15.0 
Black cherry... 15.1 Zo 
Hemlockiiseeees 5.9 Seo 
Others, 4.20= eee wees 18 
All — species........ 9.6 Cet 


x 
4 


fungi, but unfortunately this same rapid 
growth rate causes it to “wolf” crown 
space and develop the usual bole-form 


7 “ 


it 


] 
; 


defects of forking and low limbs. On 
clear-cut areas black cherry often repro- 
duces by means of stump sprouts, or as 
clumps of multiple seedling sprouts, with 
the result that the boles are crooked and 


this sprout growth dominates all adja- 


cent seedlings. Even when the stand later 
becomes fully-stocked, through the addi- 
tion of tolerant seedlings of sugar maple 
and other species, the damage has been 
done and certain wolf trees entirely un- 
suited to sawlog production have crowded 
out all competitors. This accounts for 


the relatively high percentages of bole- 


form defect to be found in black cherry 


in stands 1, 2, 4, and 5. Seedling black 
cherries competing on an equal basis with 


other species of seedling origin, as in 


stand 3, grow to be clean-boled straight 


_ trees of good form. 


Beech is another species which has a 
great deal of bole-form defect as well as 
pathologica! defect. In stands 1 and 4 


most of the beech above 4 inches in d.b.h. 


are holdover trees, misshapen by suppres- 
sion in their youth, which have developed 
spreading crowns and limby holes after 
release by logging. Even in stand 3, 
where most of the beech are of seedling 
or root sucker origin, the tolerance of 
this species has caused the retention of 
lower limbs and 22.2 per cent of the 
trees tallied had this and other bole-form 
defects. 


Sugar maple has very good form, ex- 
cept in the poorly stocked stand 2 where 
the open conditions have resulted in bushy 
crowns. Red maple also has few bole- 
form defects in all stands. Yellow birch 
and sweet birch are of low to intermediate 
bole-form defect in all stands in which a 
reliable sample was obtained. 


‘Preliminary studies by the 
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PaTHOLoGIcCAL DEFECTS BY SPECIES 


In all stands black cherry is an impor- 
tant species and is relatively free of 
visible pathological defects.1_ This is for- 
tunate since it is the most rapid growing 
species and will produce valuable saw- 
timber. Beech in these stands is highly 
defective as it is in New England (3). 
Andrews (1) has determined that beech 
is least susceptible to cankering on the 
Kane Experimental Forest and therefore 
the defects are chiefly due to the heart 
and sap-rotting fungi. Since the larger 
beech are all holdovers, or trees which 
developed from saplings present at the 
time of logging, it is probable that log- 
ging injuries have created points of en- 
trance for various heart-rotting fungi, as 
have also bark injuries by rodents. 

The small amount of hemlock left in 
these second-growth hardwood stands is 
invariably of holdover origin and is of 
great age. It is, therefore, like beech, 
subject to injuries which permit the en- 
trance of fungi causing heart-rots. In 
stand ] the 19.6 per cent of pathologi- 
cally defective trees is an unfair criterion 
of the ability of this species to resist dis- 
ease inasmuch as most of the larger hem- 
lock left were culls rather than sound 
specimens. 

Sugar maple is subject to a_ serious 
amount of pathological defect in all 
stands with the exception of stand 3. The 
history of this latter area indicates that 
defective holdovers and advance repro- 
duction of sugar maple (sources of heart- 
rot and Nectria canker infection respec- 
tively) were killed by the fire of 1896, 
and that the seedling origin of the fol- 
lowing stand precluded decay transmis- 
sion from old stumps. Nectria canker- 
ing is probably more frequent where 
moist conditions favor infection and abun- 


Bureau of Plant Industry indicate that seedling and seedling 


sprout black cherry are relatively free of rot but stump sprouts are subject to some decay from 


the parent stump. 
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Fomes connatus sporophores in basal wound 


on sugar maple. 


B. 


A. Nectria canker on 40-year-old sugar maple. 
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dant inoculum is present. It is possible 
that removal of cankered advance growth 
and holdover trees by the fire, and the 
dryness of this denuded south-facing 
slope, may have ‘materially reduced the 
chances of serious infection in the sugar 
maple reproduction which followed burn- 
ing. 

Red maple defect percentages vary from 
0 in stand 5 to 26.3 per cent in stand 2, 
but these extremes are based on relatively 
few trees. In all other stands (even 
stand 3), red maple is rather defective 
as shown by Table 1. Since this species 
has been shown to be very susceptible to 
Nectria cankering much of the pathologi- 
cal defect in stands 1 and 4 is probably 
due to this cause. 

As with most other species, yellow and 
sweet birch are low in pathological de- 
fects in stand 3, but in the other stands 
are intermediate to high in percentage. 


THe NEctTRIA CANKER PROBLEM 


Any agency which depreciates the pres- 
ent or future value of our second-growth 
forests should be recognized in the silvi- 
culture of the particular tree species and 
forest type affected. According to Welch 
(7), too little attention has been given by 
foresters to the damage done by parasitic 
fungi in immature stands of hardwoods in 
the East. Spectacular calamities such as 
the chestnut blight, Dutch elm disease, 
or white pine blister rust arouse popular 
interest and concern, but the damage 
done by native parasitic fungi which 
cause decay, cankers, and a reduction in 
the volume or increment of timber, as a 
rule goes unnoticed. 

In 1934 Andrews (1) determined the 
occurrence of Nectria cankers by diameter 
class, crown class, and host species on the 
Kane Experimental Forest. In addition 


. he obtained data on the number of cank- 


ers, their location, canker type, presence 
of fructification, means of entrance, and 
effect on host, for individual trees. A line 
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| 
plot system of sampling was used to cover 
about 8 or 9 per cent of the total area 
of each age class studied. Time permitted 
the sampling of but three age classes, a 
stand of 30-35 years, one 35-40 years old 
and an old-growth stand. In all 6,753) 
trees were examined on 78 circular ¥-\- 
acre plots distributed over 114 acres. 
From this study it appears that rediy 
maple is the species most frequentl 
cankered in all age classes sampled. | 
statistical analysis based on the percent-|) 
age of trees cankered as well as the num4 
ber of cankers per infected individual), 
indicates the following order of speciesi 
with regard to seriousness of Nectria in4 
fection: (1) red maple, (2) pin cherry.}- 
(3) sugar maple, (4) sweet birch, (5)}) 
yellow birch, (6) black cherry, and (7)\) 
beech. About 75 per cent of the observed ~ 
cankers were restricted to the first 5 feet) 
of the bole, 90 to 97 per cent to the first) 
10 feet, and 96-99 per cent to the first 2C| § 
feet. Branch cankers were not abundant!) 
Cankered trees bore an average of 2.1 tcl 
3.0 cankers each and the numbers of}, 
cankers seemed to be a good indication of) 
the relative susceptibility of the indi 
vidual tree and species. Red maple, pin) 
cherry, beech, and black cherry had char) 
acteristic target-shaped cankers; while 
sweet birch, sugar maple, and yellow. 
birch had cankers of variable form. 


number, location, and virulence of the( 
cankers and also the uses to which prodj). 
ucts from the crop trees will be put. The( 
greatest loss in merchantable volume wil] 
occur in red maple and sweet birch, while 
in sugar maple and other species losses 
will probably be relatively light because 
few virulent open cankers are found inj) 
the larger size classes. Damage due ted 
the entrance of heart-rotting fungi and in} 
sects through open lesions should be con}. 


sidered in evaluating losses caused by}! 
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i maple in Figure 1 B. This wound prob- 
STANDS 


_ably originated as a Nectria canker or a 
- logging scar. 


During the fall of the year particular- 
ly, small, red, beadlike, fruiting bodies 
or perithecia are produced and the spores 
are blown by the wind or _ otherwise 
carried to infect neighboring trees. In- 
fection commonly occurs in the axil of a 
small branch and results in the death of 
the twig or small branch which leaves a 
branch stub near the center of a target- 
shaped canker (6).. On the Kane Ex- 
perimental Forest 67 per cent of the cank- 
ers examined had originated in this man- 
ner, 23 per cent through some kind of 
an open wound or bark injury, and 10 
per cent could not be determined. Both 
the location of cankers on the lower por- 
tion of the tree bole and the character- 
istic mode of entrance suggest that can- 
kering tends to occur early in the life of 
the tree or before it has reached any 
considerable height. 

This idea has been confirmed during a 
subsequent study of weeding by the crop 
tree method in four stands of young- 
growth. Intensive study of Nectria cank- 
ers on a random sample of 11 sugar 
maples in a 12-year-old stand, made by 
R. C. Lorenz of the Bureau of Plant 
Industry, and the author, indicated that 
infection had occurred when the trees 
were 6 to 11 years old and all cankers 
were below the 5 foot point. The fact 
that some infections were partly or en- 
tirely closed by callousing is encouraging 
and it is possible that stimulation of the 
growth of favored crop trees will greatly 
reduce the number of persistent cankers 
in the future stand. The Nectria canker 
problem, in common with that of bole- 
form, depends for its solution on the ap- 
plication of silvicultural methods of final 
cutting to secure good reproduction and 
the proper care in the early stages of 
development of this young-growth. 


The preceding discussion indicates that 
the problem of bole-form, tree disease, 
and other defects, is quite serious in most 
second-growth stands resulting from clear- 
cutting in the beech-birch-maple-hemlock 
type on the Allegheny Plateau in north- 
western Pennsylvania. In existing stands 
the disease situation may be improved by 
stand sanitation cuttings to remove the 
sources of fungus infection (4), (6), (7). 
Stand improvement cuttings may also be 
made to take out the poorly formed indi- 
viduals and to benefit crop trees of the 
best species, form, and health. Weedings 
(5) to benefit the development of young- 
growth stands will also be useful, pro- 
viding sufficient trees of desirable species, 
form, and origin, are available for treat- 
ment. 

None of these measures will suffice 
when a large number of defective trees 
are present in a stand or when it is made 
up largely of inferior species. In such 
cases it must be clearly recognized that 
stand improvement can only result when 
regeneration of the better species is estab- 
lished and allowed to replace the defec- 
tive overstory. 


SILVICULTURAL MEASURES FOR THE BET- 
TERMENT OF FUTURE STANDS IN 
NORTHWESTERN PENNSYLVANIA 


Methods of cutting have much to do 
with the character and species of repro- 
duction secured in this type. The prac- 
tice of clear cutting large areas has fa- 
vored those species able to sprout vigor- 
ously as well as the seedlings of such in- 
tolerants as pin cherry and aspen. Re- 
peated clear cutting on a short rotation 
for chemical or pulpwood can only con- 
tinue this process of stand deterioration. 

In areas dedicated to sawtimber pro- 
duction it seems advisable to aid Nature 
in replacing the present unmanaged stands 
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of merchantable second-growth with de- 
sirable young-growth by cutting methods 
which favor seedlings of tolerant species. 
If the stand to be replaced is not of 
sufficient age to have an understory of 
advance growth already developed it 
should first receive a heavy thinning or 
reproduction cutting which will remove 
about one-third of the volume, in order 
io stimulate the germination and growth 
of seedlings prior to final cutting. An- 
other method of approach would be use 
of a group selection system by which 
areas occupied by very defective trees 
are clear cut in small groups and vigor- 
ous well formed trees are left to cast 
seed and shade into the adjacent open- 
ings. A tree selection system could be 
applied in the least defective stands pro- 
viding utilization was intensive and per- 
manent roads available. 

Use of such reproduction cutting meth- 
ods would of course later be supple- 
mented by the use of early weedings (2) 
to aid the development of future crop 
trees through correct spacing, selection 
of the better species, and the proper 
amount of release or crowding to insure 
good bole-form and crown development. 
If done at the time of final cutting, mow- 
ing may be employed to convert advance 
growth of poor form, or already dis- 
eased, into  rapid-growing, _ straight- 
stemmed, seedling sprouts. 

The Allegheny Station is making studies 
on permanent sample plots to deter- 
mine the best methods of building up an 
understory of advanced seedling growth 
through final cuttings, and by thinnings. 


Methods of weeding to benefit young) 
growth are also being investigated. These 
studies will be reported on as results} 
become available. q 
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. PRUNING SECOND GROWTH HARDWOODS IN CONNECTICUT 


, 


By A. E. MOSS 
Connecticut State College 


Because of past cutting methods the second growth forests of Connecticut now consist 
largely of stands too open to prune naturally. At the same time, there appears to be 
an improvement in market for high quality logs. Such logs can be produced in large 
quantity only if these stands are pruned artificially. The present study shows that 
ladder and hand saw give good results on the “easy side” of the tree but poor results 
under adverse conditions. The pole saw requires more skill, especially when cutting 
larger branches at or near the upper limits of each and is somewhat more tiring. 
Although the pruning of stands where the branches are over two inches in diameter 
does not seem to be advisable the quality of material produced by other stands where 
the stocking is such that the trees do not prune naturally can be improved greatly 
by artificial pruning. 


HE forests of Connecticut have al- 
ways made important contributions 
to the economic welfare of the state. 

Full grown and easily available as an 
item of international trade to the earliest 


settler, the woodlands have continued to 
serve the needs of the industries which 


_ have come and gone since 1635. The de- 


mands of these industries have been 
varied and they each have left their char- 
acteristic mark on the present forest. 
Metal working industries and the lime 
Kilns of the western uplands, and the brick 
yards of the Connecticut Valley, demanded 
cordwood. The even-aged character of the 
present forest of adjacent portions of the 
state is the result. The selective cutting 
of specialized products for ship building 
and for the wagon and carriage industry 
also has had its effect on the present 
stands. Perhaps the influence of agricul- 
ture and of the railroads is most evident 
at the present time. The decline of Con- 
necticut agriculture accompanied the rise 
of the railroad. Abandoned agricultural 
land reverts to hardwood forest growth, 
very little of Connecticut is within the New 
England white pine area. These aban- 
doned lands re-seed to commercial species 
in a very irregular manner. If left alone, 
they will produce an uneven-aged stand 
characterized by wolf trees and seedlings 
from wolf trees together with much irre- 
gular competition from weed species. 
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The demands of the railroads for ties 
furnished many portable mill operators 
with a very easy market for local low 
grade timbers. In fact the market was so 
easy that the mill operators lost all con- 
tact with other outlets for Connecticut 
grown timber. The chestnut which fur- 
nished much of this tie material has been 
eliminated by the chestnut blight, but the 
expansion of the pressure treatment of ties 
has made the mixed hardwoods of the 
recently abandoned farm lands of value 
for this commodity. The customary meth- 
od of cutting is to a one-tie limit or about 
12 inches on the stump. This removes the 
wolf trees, the advanced seedlings if large 
enough, and leaves a stand too open for 
the best natural pruning but containing 
much potential high grade timber, partic- 
ularly oaks. It does not seem as if railroad 
ties would be an important item in the 
future forest and this need can be sup- 
plied from the wolf trees and thinnings. 

Therefore the problem is how to secure 
a fairly good quality of product from this 
rather widespread advanced growth with 
the expectation of having a sufliciently 
dense stand to form good forest condi- 
tions in the succeeding rotations. 

The rapid cutting of the old growth 
southern hardwoods which now supply 
the markets would seem to indicate that 
there will be a place for quality hard- 
woods grown in the North by the time the 
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present crop matures. In fact, at present 
a limited market for such material exists, 
and clear logs 18 inches in diameter and 
up are in fairly steady demand, and at a 
fairly satisfactory stumpage price. The 
problem is to provide such quality im a 
stand which is too open to prune itself 
naturally, and in which it is desirable to 
secure increased natural regeneration of 
the valuable species. 

With this in mind, a series of pruning 
experiments was initiated in 1932. The 
work has been carried out as a student 
problem and the information, as yet, is 
somewhat limited in character. The ir- 
regular branching of hardwoods seemed 
to indicate that the cutting time per 
branch is more valuable as a unit of 
measure than clear length of stem; there- 
fore, the first season’s work was on this 
basis. The first year’s experiments were 
to determine relative efficiency of types 
of hand saws and the time required to cut 
branches of different diameters. The time 
was taken with a stop watch and was for 
the actual time in sawing. Work was 
from a ladder and elapsed time was not 
considered. The best type of saw seemed 
to be a thin bladed curved saw about 16 
inches long, of the type known as “wal- 
nut” saw. 

In Table 1 are given data which show 
the time in seconds required to prune 
branches of various diameters from differ- 
ent hardwood trees. In the light of more 
recent figures these values appear to be 
quite conservative. 


RELATIONSHIP OF BRANCH DIAMETER TO 
PRUNING Time! 


“This analysis is based on the data for 
all species combined. The branches with 
diameters above 5 inches are excluded 
because of the lack of sufficient data. 

“One would expect on a priori grounds 
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that the pruning time would increase as{- 
the diameter of the branch increased] 
But the area of the cross-section of the(l” 
branch increases as the square of th i 
diameter. Hence we might expect to fincd* 
that the pruning time would increase, nob), 
with the diameter, but with the square o 

the diameter. If the actual average prun 

ing times for branches of various diam.| 
eters are plotted, it is found that the 

pruning time does increase as the diam) 

eter increases. It is noted also that the 
curve rises more and more steeply as the 
diameter increases. This would happen), 
if the pruning time varied with the square 
of the diameter. Hence both on a priori 

grounds and because of the nature of the 

data as shown by the diagram, a seconci| 
degree parabola was fitted to the points): 
by the method of least squares. This is| 
shown in Figure 1. 


When this parabola 
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Fig. 1.—Relationship of branch diameter % 
pruning time. All species combined. The poin 
in the circles connected by the straight line: 
are the actual averages of times 
branches of the diameters noted. 


general tendency for pruning time to increase a 
branch diameter increases. The formula for the 
curve is: Y = — 15.7 + 16.7X + 4.45X?, 


"The analysis of Table 1 was made by A. E. Waugh, Economics Department, Connecticui 


State College. 
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is plotted it is seen that a smooth curve 
is obtained which is a fair description of 
the general tendency of the data. From 


414 


ae i the curve the average pruning time for 
3 er branches of diameters from 1 inch to 5 
: Se 3 WADREMQENSOTD O inches inclusive can be estimated with a 
; [i aoe reasonable degree of accuracy. (The curve 
 - should not be used to estimate times for 
oS branches with diameters beyond this 
a range.) 
3 ot ee ae “The formula for the parabola is: 
Bueeasl"agssean gs eee 
2 |aN aa = — 15.7 + 16.7X +4.45X 
: 2 In this formula Y is the pruning time 
‘ r 38 8 in seconds, and X the branch diameter in 
eles S| paieqheicoss tue eee inches. If it is wished to estimate the 
ae pruning time for a limb or known diam- 
S eter, the diameter is substituted in the 
= equation and solved for the pruning time. 
& 2 2 pape For example, if the diameter of the limb 
3 a8 SINK BS ease 8 is 3 inches we get: 
z | > Y = — 15.7 + 15.7(3) + 4.45(9) 
_ 2 g . zs a mie + 50.1 + 40.05 
EES aS 
E 5 ES 5 SESFOCNT That is, we expect that it will take 74.5 
os a seconds on the average for limbs 3 inches 
: in diameter. It will be noted from the 
ey. original figures that the average time ac- 
ae Be slaunanmone tually taken for 3-inch limbs was 73.4 
S) SEE SP AVAISRHSNSS S| seconds”. 
Z a0 A study of the healing of the cuts and 
ela - a study of the time required to make cuts 
Fs 3 8 = indicate that 2 inches is about the largest 
“| aS E SAVFASOANON™ ©! branch which it is profitable to remove. 
e| 2 4 This means that either more than one 
= pruning is necessary or that only the trees 
vie, in a stand sufficiently dense to keep side 
B| = Pees ag branches below this diameter should be 
ze “45 sa MINNSSASHSO 8) considered for pruning. The elimination 
I i of the consideration of large side branches 
= Bee made it possible to compare the nae ‘i 
PE Sloan amenganan m| the ladder and hand saw versus the pole 
5 os saw. 
(A 


A trial of the different types of pole 

saws available soon eliminated all except 

a pointed pole saw having a_ slightly 

=| curved blade set at an angle of 20° to the 
handle and cutting only on the down 


Diameter 
of 
branches 
inches 


a> 
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stroke. The over-all length of this saw 
without additional sections is 91 feet. 
The addition of one four-foot section 
makes it easily possible to prune to a 
height sufficient to give a sixteen-foot clear 
length. 

The stand used in the comparative study 
was in the 30-40 year age class, thinned 
rather heavily, with defective trees and 
_ weed species removed. The remaining 
stand was largely oak with about 200 crop 
trees per acre. The crop trees were 
pruned to a height of 17 feet. The branch 
size ranged from 14 to 3 inches; both live 
and dead branches were removed but 
were not separated in the records. The 
time records were in 14-inch classes and 
the position of the branch on the tree 
was recorded by one-foot height classes. 
Thirty-five trees were pruned in this time 
study. A total of 465 branches was re- 
moved, of which 423 were one-inch or 
under in diameter. The spread in the 42 
branches above 1 inch was such that these 
figures were not used in securing the 
trends of time in this study. 

The time required to cut a branch of a 
certain size seems to have a definite rela- 
tion to the height of occurrence above the 
ground. The higher the branch, the great- 
er the length of time required to make the 
cut. This increase in time appears to be 
relatively uniform up to about 12 feet, 
but at that point a rapid increase in the 
time becomes apparent. No attempt was 
made to prune to a height greater than 
17 feet. The wide spread in the results 


TABLE 2 


TIME TRENDS FOR PRUNING WITH A POLE SAW Ladder and 
(IN SECONDs) SEY Pole saw 
Hah Area pruned... 4 27 
Rel eanch Number of trees. 80 49 
Rr Sa Branch aie foe) fee ee ee Shr.32min, 2 hr. 58 min. 
d : a 
in feet %inch %inch % inch 1 inch ee ey SS 4min.8sec. 2 min. 58 sec.) 
3 8 1.3 nS 2.0 Actual iime per 
6 1.0 1.6 Dil 3.3 ite) te ee 2 min. 42sec. 2 min. 8 sec. 
9 al al 3.0 4.5 Lost time per tree_ 1 min. 26 sec. 50 sec. 
12 12 25 3.8 5.8 Estimated time per 
wild 4.5 9 14 20 acre rt 2 a ee 13hr.50 min. 9 hr. 
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would seem to indicate that the personal 
factor entered into the use of a pole saw 
to a greater extent than in the use of thes 
hand saw, especially when the operatori 
had to reach above his head. 

The figures in Table 2 show trendss 
only. The diameter classes do not includes 
branches of diameter greater than 1 inch, 
as the total occurrences were not sufficient 
to give even a trend. 

The time tests of the ladder and hand} 
saw were based on time per individual] 
cut. The results are not directly compar-}) 
able because of differences in type of 
stand where pruning was carried out and 
because the work was by different groups 
of students. Therefore an area of .67 off} 
an acre was laid out in the even-aged) 
thinned stand mentioned above. This plot 
was further subdivided into two areas of 
4 acre and .27 acre. The first area was 
pruned using ladder and hand saw; the@ 
second area was pruned using the pole 
saw. The crop trees were pruned to ail 
height of not less than 16 feet. The heavy} 
thinning eliminating all of the lower 
crown classes enabled unimpeded move-) 
ment of the ladder from tree to tree 
The time therefore was the total time spent} 
on the plot and includes lost time as welll 
as actual sawing time. 

The efficiency of pole saw over ladder] 
and hand saw would increase 
increased difficulty of handling 
in an unthinned stand. 


TABLE 3 


A COMPARISON OF LADDER AND HAND 
POLE SAW PRUNING 


_ The students working on this phase of 
the problem seemed to prefer the ladder 
as their report states it was “easier to 
prune the trees on a day basis with the 
hand saw and ladder. Also a better job 
of pruning could be accomplished.” 

Pruning is an attempt to save time on 
natural methods. It is to be expected that 
if pruning in hardwood is practical it 
will be carried out in relatively young 
stands where limb diameters are small. 
The opportunity for a comparison such 
as indicated in Table 3, but in a 20-30 
year old stand, was offered when a heavy 
weeding and thinning were carried out in 
a mixed hardwood stand of this age class. 
The trees were pruned to a height of 15 
feet. Only the crop trees were pruned. 
The travel distance between trees aver- 
aged slightly more than 15 feet. Here 
again the conditions for moving ladders 
were very favorable except that the slash 
from the thinning somewhat obstructed 
free movement. 

Certain time limitations prevented this 
experiment being placed on an area basis; 
therefore 25 trees were pruned by each 
method. This gives a comparison figure 
which may be placed on an area basis if 
200 crop trees are considered a full stand 
per acre. 

The conclusion of the students who car- 
ried out this experiment does not agree 
with that expressed previously. Evidently 
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point, as this group expressed the opinion 
that it was easier to use the pole saw. 
The 20-30 year stand pruned to 15 feet 
did not have as large an average branch 
and it also had a greater proportion in 
the heights under 12 feet, where the time 
trends of Table 2 show the most efficient 
labor output. 

The question of the effect on the tree 
of the removal of live limbs is still to be 
investigated and can not be determined as 
yet. Inspection of the exposed cuts does 
not disclose evidence of fungus except that 
Corticium roseum appears on the exposed 
wood of maple in a few instances. No 
information seems to be available on the 
action of this fungus in live trees. 

Inspection of pruned trees shows a very 
decided difference in growing over of 
cuts. Maple is so slow as to be very un- 
satisfactory while oaks are much more 
rapid and show excellent results in most 
instances. The trees with dominant tops, 
as would be expected, show the more 
rapid covering of exposed surfaces, but a 
tendency is apparent for the cuts under 
the heavier side of the crown to heal 
more rapidly than cuts on the opposite 
side. Cuts which are not parallel to the 
stem or not tangential to the stem leave 
short, one-sided stubs which are slow to 
heal. Cuts large enough to require cut- 
ting both from below and above to pre- 
vent splitting often break free, leaving 


the average size of branch and its posi- torn fibers; and are slow to cover. Many 
tion are important from the labor stand- cuts of 2 inches or more in diameter 
TABLE 4 


COMPARATIVE TIME FOR PRUNING 25 TREES BY LADDER AND HAND SAW AND BY POLE SAW METHODS 


= 


Hand saw and ladder 


Pole saw 


Total time 
Time consumed in pruning 
Time consumed in travel... wh. 
Average distance between trees... 
Average time to travel between trees... 
Average time to prune, per tree... 
Average time in pruning and travel per tree _. 
Average branches per tree__.---.------------------- 
Total number of branches per test...- 
Average time to prune, per branch... 
Average diameter of branches 


1 hr. 18 min. 52 sec. 


49 min. 2.6 sec. 
43 min. 21.5 sec. 
5 min. 41.1 sec. 
15 feet 

13.6 sec. 

1 min. 44 sec. 
Imm. oc Sec: 


8 min. 18.6 sec. 
10 min. 33.4 sec. 
15 feet 
251o Secs 

2 min. 43.9 sec. 

3 min. 9.2 sec. 


11.8 18.5 
295 464 
14.2 sec. 5.6 sec. 
88 inches .85 inches 
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have compleiely covered over where the 
cut was made sufficiently close to the 
stem to cut the branch swelling. 


The instructions this year were that all 
cuts should be through the branch collar 
parallel to stem and the cuts should be 
tangential. A translation of Dr. Hans 
Mayer-Wegehin’s “Astung” received re- 
cently confirms this decision, as his re- 
view of European literature shows this 
practice to be recommended. 


The second growth forests of this re- 
gion are subject to the attack of stru- 
mella and nectria cankers. These fungi 
usually enter the main stem at the base 
of a branch. It is possible that the early 
pruning of branches on selected crop trees 
will act as a partial control and assure 
a mature stand free of cankers. 


The conclusion of the students carrying 
out these experiments is that the ladder 
and hand saw gives the best cut on the 
“easy side” of the tree, but poor work re- 
sults where the ladder interferes with the 
saw. The changing of the position of the 
ladder results in a great increase of 
elapsed time. The pole saw requires more 
skill, especialiy in the larger cuts at or 
near the upper limits of reach. It is 
somewhat more tiring to use, especially 
by unskilled labor. The actual sawing 
time on cuts is nearly the same. The use 
of a ladder increases the lapsed time per 
tree due to the slower movement between 
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trees and additional time necessary to set 
up the ladder and climb to the various} 
branches. Any increase in difficulty Oy 
movement of the ladder such as is found 
in an unthinned stand will rapidly in4 
crease the elapsed time. 

The work in pruning in the hardwoods 
will be continued, using pole saws on un4 
thinned areas. The use of ladders witht 
unskilled labor may be continued 1 
thinned stands but the pole saw will b 
used with skilled labor. 

Pruning of stands where the branches 
are over 1 inch in diameter will be with 
ladder and hand saw. Pruning of stands 
where the branches are over 2 inches 1 
diameter does not seem advisable bo 
from the labor costs and from the ex; 
posure to fungi through the length of 
time required to heal over the exposed 
wood. These studies indicate a possibility 
of improving the potential quality of exq 
isting stands of timber where the stocking! 
is such that natural competition does no 
provide natural pruning. : 

This work is still in an experimental] 
stage. The results are somewhat uncer-) 
tain due to the possibility of disease 
Nevertheless, I am of the opinion that}. 
money spent in this form of crop imi: 
provement will yield better future returns 
than a similar amount spent in an_ at! 
tempt to convert a natural hardwood suc-) 
cession into a questionable coniferous! 
management type. 


. THE RELATION OF CROWN DIAMETER TO CUBIC VOLUME 
? OF ONE-SEED JUNIPER 


By JOSEPH HOWELL, JR. 
Albuquerque, New Mexico 


One-seed juniper in the southwestern United States characteristically is many stemmed. 
For this reason, it is often impractical to determine the volume of such trees by means 


. of the ordinary d.b.h. measurement. 


A statistical study of the volume of 124 one-seed 


juniper trees indicates that crown width and diameter at one foot appeared to be the 
most important combination of variables to be used in the compilation of volume tables 
for this tree. : 


NE-SEED juniper (Juniperus mon- 
O osperma (Engelm.) Sarg.) is a 
many-branched tree with a low 
sprawling habit of growth, covering ex- 
tensive areas in southwestern United States. 
This species has been of inestimable value 
in the development of this region because 
it furnishes large quantities of fuel, fence 
posts and poles, and at times construction 
material. Furthermore, it is highly im- 
portant as a watershed cover, especially 
on steep, stony slopes where the vegeta- 
tion is scanty. 

Because of its sprawling, many-stemmed 
habit, the form of the tree cannot be de- 
termined in the usual manner. In fact, 
the species has no form in the usual sense. 
Diameter breast high measurements are 
not always practicable because of rapid 
changes in the form of the main stem and 
the number of stems originating at or be- 
low this point. For this reason, in the 
volume studies undertaken, the diameter 
outside the bark at one foot above the 

average ground surface was measured. 
In addition io total heights, two crown 
diameter measurements were measured. 
Total age was determined from the stump, 
but no correction made for age to reach 
stump height. All stems and_ branches 
that would yield a four-foot stick two 
inches or over, outside bark, at the middle 
were measured. All measurements were 
carefully taken with a steel tape. From 
these measurements, the partial cubic vol- 


7Ezekiel, M. Methods of correlation analysis. 
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ume of each tree was determined by for- 
mula, assuming that each four-foot piece 
was a four-foot cylinder with a diameter 
equal to the middle diameter outside bark. 

The basic data for this study consisted 
of 124 trees taken at random along a 
road just south of Pine Springs, Arizona. 
The measurements were analyzed by cor- 
relation methods given in Ezekiel.’ 

In Table 1 is given the statistics of the 
124 trees measured during the study. 

The simple correlation coefficients be- 
tween volume and each of the factors, 
diameter, height, crown and age, are given 
in Table 2. Since the significant and 
highly significant correlation coefficients 
for 122 degrees of freedom are only .17 
and .23, all these factors are highly cor- 
related with volume. 

Testing the significance of the differ- 
ences between these correlation coefficients 
by Fisher’s Z test and using his 5 per 
cent level of significance shows that the 
coefficient --0.744 for crown and volume 
is just significantly larger than the others. 
Therefore, it may be concluded that crown 
diameter is more closely associated with 
partial cubic volume than any other mea- 
sured factor if a linear relationship is 
assumed. The size of the crown of this 
species of juniper apparently influences 
the number of branches that may be used, 
especially for fuel, and in doing so is 
closely associated with the partial cubic 


volume. However, a single variable is 


New York. 1930. 
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TABLE 1 
STATISTICS OF 124 ONE-SEED JUNIPERS 


Average Age Partiall 

Diameter at Total crown at cubic 
Statistics one foot height diameter stump volums 
Inches Feet Feet Years Cubic fees 


Mean 10.81 12.56 11.49 222 8.0 


Standard deviation ___.__ fate etioye ee eS 5.81 3.83 4.72 98 12.1 
Standard error of mean OMe. eee eae 0.52 0.35 0.43 8.8 Ne 


TABLE 2 
STATISTICS FOR SIMPLE CORRELATION WITH VOLUME 


Coefficient Standard Coefficient 


, Regression of error of of 
Variables equation correlation estimate determination 
Diameter—volume oe A ee ee ee Sel OAD) +0.604 9.61 0.365 
iGo —15.90+1.90H +0.596 9.69 0.355 
Grown-—volumem sce. See = 14.10-- L926 +0.744 8.06 0.553 
INEAES 57) VV op eta SS Sete aie ged Roe ey —7.56+0.07A +0.583 9.80 0.340 
TABLE 3 


STATISTICS FOR MULTIPLE CORRELATION WITH VOLUME BASED ON TWO INDEPENDENT VARIABLES 


Multiple Standard Coefficient 


; correlation error of of 
Variables Regression equation coefficient estimate determination 
Diameter—height—volume ee AOS. —16.43-+-0.84D+1.21H 0.705 8.55 0.497 
Diameter—crown, diameter—volume —18.12+-0.71D+1.60C 0.823 6.83 0.678 
Diameter—age—volume re en ie —  —11.17-+-0.89D+0.04A 0.674 8.90 0.454 
Height—crown, diameter—volume.. —18.46+0.66H-+1.58C 0.764 7.77 0.584 
Height—age—volume _.. —15.73-+0.81H-+0.06A 0.657 9.10 0.431 
Crown—age—volume ____ eras. ae —16.60+1.50C+0.03A 0.770 7.69 0.593 


TABLE 4 
STATISTICS FOR MULTIPLE CORRELATION WITH VOLUME BASED ON THREE INDEPENDENT VARIABLES 


Multiple Standard Coefficient 


ve correlation error of of \) 
ariables Regression equation coefficient estimate determinatio| 
Dire heishin —18.63-+0.70D -+0.19H-+ 0.812 7.04 0.659 | 
crown—volume .... 1.45C 

Diameter—height— —22.25+0.45D+1.29H+ 

age—volume Ae Lae 0.04A 0.755 7.91 0.569 
Height—crown— =o EOS Ll BNC se 

age—volume a a! 0.03A 0.815 6.90 0.664 
Diameter—height— —20.01-+0.59D+0.28H+ 


crown—age—volume ss 1.30C+0.01A 0.816 6.87 0.665 


ONE-SEED 


om used in the preparation of volume 
es or in survey work. Ordinarily the 
eter breast high and total height are 
For this reason a multiple linear 
yrrelation analysis was run to determine 
hat other factors might be used as in- 
ependent variables. 

The results of this analysis using two 
ndependent variables with volume are 
siven in Table 3. Since the significant 
ind highly significant multiple correlation 
defficients are only .25 and .29, all of 
these combinations of variables are highly 
orrelated with volume. Unfortunately, 
10 known test of significance is available 
jo test the significance of the difference be- 
jween two multiple correlation coefficients 
when the number of variables is the same 
jn each equation. Therefore, it is impos- 
tible to state which of these equations is 
best statistically. However, because the 
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multiple correlation coefficient between 
volume and crown width and stump diam- 
eter was larger than R for any other com- 
bination used, it was assumed that this 
combination was the most important of 
the two-independent variable combinations. 

Additional multiple linear equations, 
based on three independent variables, were 
derived. These equations with their statis- 
tics are given in Table 4. The differences 
between equations 1, 3 and 4 are so small 
that they no doubt are not statistically 
significant. 

Further studies will be made in order 
to determine more fully the influence of 
crown diameter on volume. Because crown 
width and diameter at one foot appeared 
to be the most important combination of 
variables, preliminary volume tables were 
compiled on this basis. 


THE PROBLEM OF SELECTING THE DESIRABLE PINE SPECIE | 
FOR FOREST PLANTING IN OHIO . 


By J. B. POLIVKA anp O. A. ALDERMAN 
Ohio Division of Forestry 
The ten species of pine commonly planted in Ohio are affected by a considerable 
number of insects, several fungi, and the yellow-bellied sapsucker. 


of the prevalence of and the damage done by these agencies and it is concluded that 
white, jack, and Norway pines are the most desirable pines for forest planting in Ohio. 


of pine in Ohio have suffered from 

the attack of numerous insects, two 
leaf fungi, and yellow-bellied sapsuckers. 
On the basis of the extent of the damage 
caused by these agencies the authors have 
determined the suitability of the ten 
species of pine commonly planted in Ohio. 
White, jack, and Norway pines are con- 
sidered to be the most desirable; Scotch, 
Corsican, and ponderosa pines, the least 
desirable, for forest planting in Ohio. 

The extent of the injury and the insects 
responsible for’ the damage were not 
definitely known until an insect survey 
was conducted during 1934 and 1935. 
This survey was made possible through 
the cooperation of the Ohio Division of 
Forestry and the Department of Ento- 
mology of the Ohio Agricultural Experi- 
ment Station. 

A large number of insects were found 
on pine but only 17 of them generally 
have been associated with pine by other 
workers. Therefore, these 17 insects only 
will be used in classifying the desirability 
of the pines. This number includes leaf 
feeders, tip moths, bark beetles, sucking 
insects, and wood borers. Thus, no par- 
ticular group of insects will be considered 
in this discussion. 

Two leaf fungi have caused consider- 
able damage to several pine species. One 
of these was determined by R. U. Swingle, 
of the Bureau of Plant Industry, as Cole- 
osporium solidaginis (Schw.) Thum., and 
the other, by P. E. Tilford, of the Depart- 
ment of Botany of the Ohio Agricultural 
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A study was made 


Experiment Station, as a leaf blight whid 
has the Septoria sp. generally associate) 
with it. The leaf blight fungus has bee|) 
the more devastating of the two, but the 
is no question that the first fungus lowes 
the vitality of the trees. However, Cai 
sican pine seems to be the only oa) 
seriously affected. Lowered resistance |) 
this species is generally followed by < 
attack of some insect, especially the bai}. 
beetle. | 

The leaf blight disease is noticeabd 
during the months of May and June arj- 
again in late August and September Hi 
cause of the browning of the needles | 
those times. The trees recover to a gredr 
extent from the early effects of this fung: 
during July and early August and aga#- 
in October and November. It is durit}> 
these periods of “browning” that the tre}: 
seem to be most susceptible to bark beet}, 
infestation. The Coleosporium disex) 
is noticeable during May and June whil) 
the orange-yellowish spores are being di 
charged, but the old pustule lesions mil” 
be found as late as August. | 

The yellow-bellied sapsucker causes co} 
siderable damage, especially to Scott) 
and Japanese red pine, in early spring |) 
making evenly-spaced punctures throug} 
the bark of the trunk. The injury dal! 
not kill the tree immediately but if {| 
area 3 or 4 inches in width complete#) 
surrounds the stem, the bark dies. Dial) 
eter-growth ceases at this point but abo 
it the trunk becomes greatly enlarge(: 
Thus, the tree is so weakened that | 
breaks during strong winds. Areas i) 


an 


tured to a lesser extent afford an ideal 
ace for the Zimmerman pine moth, 
yctria (Pinipestis) zimmermani Grt., 
} continue its life cycle and for the fe- 
ale pitch mass borer, Parharmonia pini 
., to deposit its eggs. Both of these 
sects practically girdle the trees before 
upating and thus accentuate the original 
damage caused by the sapsucker. 

_ Table 1 shows the number of trees in- 
fested by the 17 insects, the number in- 
fected by the leaf fungi, and the number 


nse: 
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injured by the yellow-bellied sapsucker. 
The 10 pines listed are the only ones 
planted in more than one forest in the 
state. 

The pines are listed in the table from 
the least susceptible species on the left to 
the most susceptible species to insects on 
the right. The Scotch pine is the most 
susceptible; the northern white pine and 
Japanese red pine are the least suscep- 
tible. However, when the leaf fungi and 
sapsucker injury are included there is a 


TABLE 1 
THE NUMBER OF TREES INFESTED BY INSECTS AND DAMAGED BY LEAF 


FUNGI AND THE SAPSUCKER 


25 eS 
S mae D 
a = € S : = 5 = 3 2 
S285. 88. 285 38 gel 882 ges 88 a3 
S35) USS SSE SSS) Se ee See Sey ee) VS aie 
mmber of trees 
ath a 2365 315 295 415 1725 550 500 1074 3880 4387 
it a ae Se 6 20 18 1 1 10 Uf 22 264 
nmermani (Grt.) 4, 96 9 35 8 11 oe 67 114 
ee Se. 2 1 6 Zz 27 9 51 56 
Fitch 2, 2 4 3 11 32 
foliae (Fitch). 4 23 30 
(Comst.) 10 17 
yridopteryx 
emeraeformis Haw. 18 2 3 2 15 2 ] 3 19 16 
(Germ. ) 2, 4, 6 5 16 
stockiana Fern 4 1 35 1 2 14 
indicollis (Eich.) 1 4 1 li 20 9 13 
odiprion 
ontet Fitch... 61 1 Si ] ms 6 
us 
Boi (Hartig) __ 1214 : 1 3 
to a 1 4. 7 2 
USE INU ceer aaa Mle ah 2 5 
(Olive) =a 1 
Ons a 13 1 
Lr 1 115 5 ] 4 2 6 249 
aginis Thum... 24 185 86" 18° 329 
2 170 224, 
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slight change in position and the list 
would read thus: white, Japanese red, 
jack, pitch, shortleaf, Austrian, Norway, 
ponderosa, Corsican, and Scotch pines. 


The above lists are based on the total 
number of insects and other destructive 
agencies observed on pine. If the extent 
to which the trees are damaged is taken 
into consideration, the list becomes very 
greatly changed. The following para- 
graphs show the reasons why the above 
lists can not be wholly relied upon for 
use in selecting desirable pine species for 
planting in Ohio. 

Inasmuch as the leaf blight fungus has 
been so destructive to Corsican and pon- 
derosa pine that it was necessary to cut 
and burn some plots, it would seem pru- 
dent to place these species at the foot 
of the list. This fungus can be found on 
practically all of the Corsican and pon- 
derosa pines in the Dean, Waterloo, and 
Hocking forests. Bark beetles enter these 
diseased trees that have been lowered in 
resistance and undoubtedly hasten the 
death of many of them. A further reason 
for placing the ponderosa pine at the bot- 
tom of the list with the Corsican pine next 
is that the former is also heavily infested 
with tip moths. Furthermore, this species 
of pine does not produce normal growth 
in any of these forest areas. 


With the great number of sapsucker- 
injured trees added to the long list of 
those damaged by insects, the Scotch pine 
unquestionably should be placed third 
from the bottom. In northern Ohio, this 
pine is badly damaged by the Zimmerman 
pine moth. It is thought that many of 
the trees infested with bark beetles in the 
Dean forest were first damaged by spittle 
insects. Placing the Japanese red pine 
fourth from the bottom may not seem 
logical on the basis of the data presented. 
However in analyzing the general observa- 
tions, it has been found that Japanese red 
pine does not thrive as a timber-producing 
tree under Ohio conditions and, in addi- 
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tion, it is highly susceptible to sapsuckh 
attack. 
The data given for the pitch pine « 
not give a true picture of what actual 
occurs in natural stands. The tip me 
infestation averages 43.8 per cent in pt 
stands of natural reproduction in ¢ 
fields and 26.6 per cent in mixed hax 
wood stands. A considerable number 
large trees of this species were dying 
the Shawnee forest. Evidence of ba 
beetles has been found in all of the de 
trees examined. In view of this eviden 
the pitch pine should be placed as 1 
fifth least desirable species for plantin, 
Although the Austrian pine is infes 
by both of the leaf fungi, it can rig 
be placed sixth from the bottom, as — 
fungi do not seem to affect its develf 
ment to any great extent and very i 
insect pests that have caused any noti 
able damage. | 
Bark beetles have killed many Norv 
pine trees in the Dean forest, but for 
whole area the percentage of loss | 
been rather small. At the present ti 
the tip moth damage is slight. 
The shortleaf pine is seriously damaj. 


to the Norway pine. 
trees of this species was found infec{~ 
by the fungus, Coleosporium solidagy. 
(Schw.) Thum., but the infection is sli)- 
and it is doubtful if it has caused ¢{ 
siderable damage. ; j 

The jack pine has been seriously dj 
aged by bark beetles in the Dean | 
Hocking forests, and the reproduction) 
the Waterloo forest has been infested +){ 
sawfly. Otherwise, this pine is relatiil! 
free from insect damage. | 

The weevil, Hylobius pales Boh., |) 
the leaf feeder, Pachystethus oblivia He? 
have caused the greatest loss in the wh 
pine. The weevil killed 6.3 per cenit 
trees in one planting in the Dean fe)! 
and the leaf feeder surely lowered | 
resistance of many trees in one plans 
in the Shawnee forest. The pine Iii 


delges, Pineus strobi (Hartig), infested 
31.3 per cent of all trees examined but 
is insect is not generally considered a 


There is some disease affecting the 
hite pine in the Hocking forest that 
uses the trees to turn brown and event- 
ally die, but the identity of the causal 
sent has not been determined. If this 
ondition should spread to the other areas, 
f would undoubtedly place the white 
ne farther down the list of desirable 
yecies. 

SUMMARY 


1. It is impossible to select the desir- 
ble pine species for a given area from 
he standpoint of insect population alone. 
2. All factors affecting the growth or 
srmal development of any of the tree 
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species in an area should be judged ac- 
cording to the damage wrought. 

3. The rapid growth of a_ species 
should be taken into consideration if it is 
practicable to control the destroying fac- 
tors, as in the case of the sawflies on 
shortleaf pine. It is possible that a mixed 
stand might control the sawfly, although 
no data are available to prove this state- 
ment. 

4. Tip moth studies in the natural pine 
stands indicate that mixed planting may 
be the solution to many insect problems. 

5. A general summation of the fore: 
going data and observations indicates that 
the list of preferred pine species should 
be revised to read as follows: white, jack, 
Norway, shortleaf, Austrian, pitch, Japa- 
nese red, Scotch, Corsican, and ponderosa 
pines. 


KILN TEMPERATURES FOR NORTHERN WHITE PINE CONES 
By RAYMOND C. RIETZ! anp OSCAR W. TORGESON 
Forest Products Laboratory 


Kilns have been used for extracting conifer seeds from cones for a considerable num- 
ber of years. However, until comparatively recently these kilns were operated largely 
In the present paper results are reported of carefully con- 


on an empirical basis. 


trolled studies to determine safe working temperatures and humidities. : 

Messrs. Rietz and Torgeson shows that a kiln treatment up to 140° F. for a duration 

of 12 hours did not reduce the vigor of germination of white pine seed. Kiln tem- 
peratures of 160° F. definitely reduce the viability of the seed. 


HE extraction of seed by means of 
dry kilns demands a knowledge of 
the temperatures and relative humid- 
ities that can be safely used without re- 
ducing the viability of the seed (2,5). In 
a modern forced-air circulation kiln the 
most practical schedule for the drying of 
either green or partially dried seed cones 
is one that employs a constant tempera- 
ture and constant relative humidity. The 
temperature used should be the highest 
and the relative humidity the lowest that 
the wet seed in the cones will withstand 
without injury. 

This article describes the technic em- 
ployed for determining the safe tempera- 
ture and relative humidity for extracting 
seed from northern white pine cones. The 
work was done at the Cass Lake Forest 
Nursery, which is equipped with internal- 
fan kilns designed by the Forest Products 
Laboratory (6). 


PROCEDURE 


Northern white pine seed cones were 
used for the experiments. The cones were 
all collected on the Chippewa National 
Forest from trees of the intermediate age 
class and 9 to 12 inches in diameter. The 
cones were picked between the 24th of 
August and the 30th of September, 1936, 


ak Py * * | 
he cement is made to H. L. Shirley and R. H. Blythe, Lake States Forest Experi 
Station, for their suggestions in planning the experiments here reported and for their supert}® 


The work of 


and stored on precuring trays piled ij 
shed for approximately 1 month. ~ 
precured cones were then divided acce 
ing to a randomization pattern into} 
kiln charges of 16 trays each. Thus eq 
experimental kiln charge was a repredj” 
tative sample of the original supplyy_ 
available cones. | 

Each experimental kiln run consiste¢ r 
a full kiln charge of 16 bushels of co} 
The average moisture content of the ccf) 
varied from 25.2 to 55.5 per cent at jf 
time the experimental kiln runs w 
made. Some cones were about half op) 
whereas others were tightly closed |) 
quite green. The kiln trays were spéi 
4 inches apart to allow for complete}: 
pansion of the cones. Four kiln temp: 
tures, 100°, 120°, 140°, and 160° F., we 
used for durations of 2, 4, 8, andl) 
hours. All the experimental kiln 1) 
were made at the same equilibrium mj 
ture content condition; that is, the 1) 
tive humidities were adjusted for | 
various temperatures used so_ that 1 
cones and the seed would not dry be|” 
a moisture content of about 6 per ¢) 
As equilibrium-moisture-content data) 
seed and cones were not available, v 


by Hawley (4) were used. — 
After the kiln treatment the trays 3) 


and analysis of the germination work. Acknowledgment is also made to members of the staf! 


the Chippewa National Forest and the Cass Lake Nursery for their cooperation in providing] * 


cones and operating the extractory, 
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up a kiln charge were shuffled and re- 
anged into two new groups, each rep- 
enting the kiln run. These two groups 
f tray loads were handled separately 
wough the cone shaking, seed dewinging, 


iven the cones on the viability of the 
‘seed each of the two lots of seed obtained 
ifrom each kiln run was sampled for ger- 
mination tests. Samples for measures of 
seed purity and blind seed were obtained 
at the same time. The germination sam- 
ple consisted of 1,000 seeds. Each sample 
jwas germinated in sand in sublots of 250 
seeds, each sublot being germinated in a 
different sand flat. The seed samples 
were stratified for 1 month in sand which 
jwas held at 10 to 12 per cent moisture 
Icontent and at a temperature of 41° F. 
The room in which the germination was 
jearried out was controlled as to tempera- 
jiure, operating at 65° F. during the night 
| and 85° F. during the day. The germina- 
tive capacity of the seed is taken as the 
jnumber of seedlings germinated in a sam- 
iple of 250 seeds on the 26th day of ger- 
{mination. 


1, ANALYSIS AND INTERPRETATION 


| The moisture content to which the cones 
and seed came when kiln dried at the 
\Yarious temperatures for the various 
}lengths of time is given in Table 1. 

| At the higher temperatures and longer 
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durations of treatment the cones reach an 
equilibrium condition at a higher mois- 
ture content and the seed at a slightly 
lower moisture content than wood. For 
practical kiln operation the equilibrium- 
moisture-content relations for wood are 
applicable to controlling the moisture 
content to which northern white pine seed 


is dried. 


As the cones were partially air dried 
the available yield of seed without kiln 
treatment was found to be about 50 per 
cent. The yield of seed for the various 
kiln treatments is given in Table 2. 


It is evident that the kiln treatments at 
160° F. yield the maximum amount of 
seed in the shortest time. At a kiln tem- 
perature of 140° F. a satisfactory yield of 
seed was obtained in 8 hours. 


Table 3 gives the percentage of the 
original number of seed sown that ger- 
minated after 26 days for the 16 different 
kiln treatments used. 


A mathematical analysis of all the treat- 
ments at 140° F. and lower indicates that 
only one or two germinative capacity 
values can be considered significantly dif- 
ferent from each other. There is no 
regularity in the trends indicated by these 
values, and it is highly probable that no 
real difference exists among any of the 
kiln treatments up to and including 12 
hours’ duration at 140° F. At 160° F. 
even for 2 hours of treatment the germina- 
tive capacity falls off and with continued 


TABLE ] 


MOISTURE CONTENT OF CONES AND SEED AFTER VARIOUS KILN TREATMENTS 


Tempera Duration — Hours 
ture y, 4 8 12 
ZF. Moisture content—Per cent 
é Cones Seed Cones Seed Cones Seed Cones Seed 
100 26.8 322 14.2 10.3 19.6 10.1 UP. 8.7 
120 16.6 8.8 25.7 Hey 9.6 5.9 11.0 6.3 
140 24.5 7.6 10.4 5.6 10.0 Sy 10.9 5.7 
160 12:7 6.0 9.5 5.6 9.6 5.6 2 53 
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treatment the viability of the seed is great- 
ly reduced. 

The average course of germination of 
the seed lots from the various kiln treat- 
ments is shown in Figure 1. The curves 
in Figure 1 have been corrected for the 
blind seed found in the seed samples. The 
various durations of the kiln treatments 
in the 100°, 120°, and 140° F. series of 
kiln treatments did not result in significant 
variations in the germinative capacity so 
that they have been averaged for dura- 
tions of 2 to 12 hours, inclusive. 

The interpretation of the curves in Fig- 
ure 1 is very much the same as was found 
in the analysis of the apparent germinative 
capacity data as of the 26th day of ger- 
mination. A kiln treatment up to and at 
140° F. for a duration of 12 hours has 
not reduced the vigor of germination. 
Kiln treatments at 160° F. definitely re- 
duce the viability of the seed obtained. 
Germination of the 160° F. 2-hour seed 
starts at about the same time as the seed 
lots from cones treated at the lower tem- 
peratures, but the rate of germination 
falls off after the 15th day. As the dura- 
tion of kiln treatment at 160° F. increases, 
the time required for initial germination 


also increases. The ungerminated seed 
*s . = = 
90 | 4 =a 


ya 
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Fig. 1.—Course of germination of white pine 
seed after various cone treatments. 
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was lifted out of the sand on the 26th d 
of germination and inspected. The ri 
in the curves between the 25th and 26¢ 
days results from the addition of dampey 
off germinated seed and germinated see 
that had not had sufficient time to gre 
up through the sand. 


SIGNIFICANCE 


The high germinative capacity val 
obtained with the various kiln treatmer 
up to and including the 140° F. for) 
duration of 12 hours would indicate: 
very good seed crop. Toumey (7) 
dicates an average germinative capac 
of 66.7 per cent for northern white pi 
with the highest expected values being 
per cent. Barton (1) has shown t 
value of stratification in germinati 
northern white pine seed and for the ti 
seed samples that were tested representi 
the 1927 and 1928 seed crops the g 
minative capacity values found after} ~ 
months of stratification were 71 per ce 
and 33 per cent, respectively. Bates ( 
tested samples of fresh northern whi, 
pine seed of the 1928 seed crop and « 
tained germinative capacity values of 6). 


seed, but which could only be brought |) 
by stratification. The average germinat| 
capacity of all the seed samples germ|~ 
ated in the Forest Products Laboratory}, 
experiments up to and including a 14) 
F. cone treatment for 12 hours in | 
kiln is 94.1 per cent. This high germi}- 
tive capacity value was obtained in |» 
days of germination (after 1 month) 
stratification) whereas Bates obtainec( 
germinative capacity value of 60.5 
cent in 167 days, and Barton’s germij\, 
tive capacity values were obtained in)» 
days. It is possible that the high ; 


with an excellent seed crop but has bi 
brought about by controlling the moist) 
content to which the seed was dried‘ 
the kiln. | 


_ The findings of this experiment are 
applicable to related seed crops and com- 
parable dry-kiln equipment. The 1936 
crop of northern white pine seed cones 
may be exceptionally vigorous withstand- 
ing higher kiln temperatures, and only 
repeat experiments with seed cone crops 
of other years will confirm the direct 
applicability of these findings to crops 
of other seasons. 

A kiln temperature of 120° F. in “con- 
vection” kilns has been used in the past 
in the kiln drying of northern white pine 
cones. The difference of 20° F. between 
the limiting temperatures in the forced- 
‘circulation kiln and the convection kiln 
tay be an indication of crop variation. 
On the other hand, convection kilns as a 
rule are not susceptible to good tempera- 
‘ture control and the 20° F. difference may 
be the margin gained in kilns having good 
‘temperature control as well as relative 
humidity control. 

_ These data were obtained in kilns hav- 
‘ing forced circulation and are only di- 
‘rectly applicable in such kilns. With 
‘good temperature control the kiln can be 
‘operated near the limiting temperature of 
‘the species being dried and with forced 
‘circulation the time required to obtain 
good seed yield is reduced. The kiln 
treatments in these experiments have all 
been constant-temperature constant-equilib- 
‘rium-moisture-content schedules. The find- 
Ings indicate that a constant temperature 


TABLE 2 


YIELD OF CLEAN SEED PER BUSHEL OF CONES 
ADJUSTED TO A 5-PER CENT MOISTURE CONTENT 
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of 140° F. can be used with an equilib- 
rium-moisture-content condition of 6 per 
cent. At a kiln temperature of 140° F. 
it is necessary to maintain a relative 
humidity of 40 per cent in order to ob- 
tain the desired 6 per cent equilibrium- 
moisture-content condition. 
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TABLE 3 


MEAN APPARENT GERMINATION FOR THE VARIOUS 
KILN TREATMENTS 


Tempera- Duration — Hours : 

ture 9 4 8 12 Tempera- Duration — Hours 

Yield of seed— ture 2 4 8 12° 
EF. Pounds per bushel w TR Germination—Per cent 
100 0.592 0.626 0.756 0.746 100 94.05 93.08 93.32 90.12 
120 709 .759 838 815 120 94.55 96.82 92.62 92.90 
140 776 810 880 927 140 94.55 93.05 91.92 93.02 
160 880 860 869 876 160 79.02 69.92 45.35 34.72 


APPLICATION OF PLANT PHYSIOLOGY TO THE PROBLEMS OF 
FOREST GENETICS | 


.By N. T. MIROV 


California Forest and Range Experiment Station 


Problems of forest genetics have received very little attention in the United States until 

These problems are difficult and, in many cases, will 

In the following article the author discusses forest genetics 

from the point of view of its relation to other biological sciences, chiefly plant physi- 

ology. It appears clear that the plant physiologist may make important contributions 
in the solution of forest genetical probleme. 


comparatively recent years. 
require years to solve. 


: ‘HE question of bettering forest 
stands by improving the quality of 
forest trees has occupied the atten- 

tion of foresters for a long time. Silvicul- 

tural research has developed some meth- 
ods of improving the quality of wood; it 
has found means to stimulate the rate of 
growth of trees; and has pointed out the 
necessity for great care in the collection 
of seeds for use in stand improvement. 
Studies of growth of trees of known seed 
sources have shown many hereditary ten- 
dencies of forest trees (13). Recently, at- 
tention has been directed to the purely 
genetical methods of improving forest 
trees. With the establishment of a ge- 
netics project in the Northeastern Forest 

Experiment Station and the acquirement 

of the Institute of Forest Genetics (for- 

merly known after its founder as_ the 

Eddy Tree Breeding Station) by the Calli- 

fornia Forest and Range Experiment Sta- 

tion, a new impetus has been given to 
that branch of forest research generally 
known under the name of forest genetics. 

Therefore it appears appropriate and 

timely to discuss the subject of forest 

genetics from the point of view of its 
relation to other biological sciences, chief- 
ly to plant physiology. 

But before proceeding with such a dis- 
cussion, it would be well to consider the 
definition of the term “genetics”. Bateson 
(1), who in 1906 introduced this term, 
defined it as a science dealing with hered- 
ity and variation, and also as a study of 
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selection. It appears that later this cc 
cept was somewhat changed. Sinnott a: 
Dunn (14) define genetics as “that bra 
of biology which is concerned with 1 
phenomena of inheritance and _ variatic 
In other words, genetics is consider 
here as a purely theoretical science. 
general, the two terms “genetics” a 
“selection” have been used interchan 
ably, and the whole matter of nom 
clature is at present in a rather confus{) 
state. Such terms as the French “amel 
ration des plantes’, the Spanish “ge 
ica’, German “Zuchtung”, or its cor}: 
sponding English term “breeding”, all s_ 
nify the same thing, namely selection): 

Vavilov (16) states that selection aj 
genetics are not synonyms. The lat{~ 
deals with the problems of gene, 
heredity and variation. It is a theoretid? 
discipline and being such often uses + 
jects which are of theoretical importaa)~ 
only, for instance the vinegar fly (Dro: 
phila). Selection has a practical purp)}) 
of improving. the domesticated ani 
and cultivated (and in the case of i 
estry, wild) plants. Selection, in fact, 
evolution directed by the will of man. 

The point of importance is to ung 
stand that this genetical enterprise mj 
being undertaken for forest trees cc{) 
prehends both theory and application.| © 


including disease-resistant forms, be. 


yroducers of turpentine, sugar, or tannin, 
r those producing a superior quality for 
lumber or pulp. On the other hand, it 
proposes not to breed by rule of thumb 
but rather on the basis of sound theo- 
retical principles. Moreover, since so 
little work has been done by others in 
this field of the genetics of forest trees, 
the existing theory must, in important as- 
pects, be built up through our own work, 
and in other aspects be amplified for or 
adapted to our forest tree domain. It is 
therefore entirely legitimate to designate 
our work as forest genetics. 

This forest genetics enterprise, as thus 
contemplated, will have to be concerned 
with all the biological branches whose 
¥ enter into the genetical behavior of 
the trees. Among the most important of 
these branches is physiology, including 
its ecological and biochemical aspects. 
One of the deterring factors, for example, 
in respect to earlier attention to forest 
genetics has been the extended time re- 
quired for the development of better 
strains of trees by purely genetical meth- 
ods. Recent advances in physiology open 
up possibilities, not only of shortening 
this period, but also of developing better 
strains of trees without actual hybridiza- 
tion. 


5 


REGULATION OF VEGETATIVE PERIOD OF 
PLANTS 


The regulation of the vegetative period 
ef plants is based on the fundamental 
hypothesis that every plant during its life 
has to pass through certain definite phases 
of development before it reaches the stage 
of flowering and fruiting. Growth of a 
plant and its phasic development are two 
entirely different things. A plant will 
$row indefinitely without development of 
fruits if one or another phase of its de- 
Yelopment is checked by improper ex- 
ternal conditions. At present, two phases 
in the development of a plant are distin- 
guished, namely the thermal phase, com- 
monly known under the name of vernal- 


’ 


Z 


— 
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ization (©), and the light phase, which is 
related to the well known phenomena of 
photoperiodicity (4). 

The regulation of the vegetative period 
of annual plants is already used in prac- 
tice in plant breeding, acclimatization, etc. 
with surprising success (6,9). In peren- 
nial plants, including forest trees, the 
phasic development has been studied only 
in relation to photoperiodicity. It has 
been found that modification of this phase 
alone causes considerable change in the 
vegetative period of a tree (12). Under 
natural conditions, the development phases 
in trees are stretched over a varying pe- 
riod of years, their intensity and duration 
depending on the species itself and on 
the external conditions as well. External 
conditions exert a great influence on the 
whole life of a plant, and especially on 
the time and periodicity of fruiting. 

Experiments performed by Garner and 
Allard (5) with Cassia maylandica dem- 
onstrated how the flowering of this shrub 
can be either retarded or hastened by the 
length of day. Certain exotic species do 
not produce flowers when transferred to 
an environment with a different length of 
day. Merely an appropriate change in 
day to night ratio in the juvenile stage is 
sufficient to bring to flowering the species 
in question. It follows that by mastering 
regulation of growth of forest trees it may 
be possible to modify the length of their 
developmental phases to induce earlier 
flowering and fruiting, and thus to facil- 
itate quicker results of tree breeding. 
Moreover, by applying the photoperiodic 
treatment, many plants can be rendered 
frost-resistant simply because their grow- 
ing season is thus shortened, and such 
plants, transplanted into colder regions, 
will not be damaged by autumnal frosts. 


VEGETATIVE PROPAGATION IN PLANTS 


In many instances, in forest genetics, it 
may be desirable to propagate a certain 
variety by vegetative means. Plant physi- 
ology can be of great assistance in this 
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case. Differentiation of cells in plants 
does not occur at the early stages of de- 
velopment only, as in animals. The meris- 
tematic tissues are found in plants in all 
stages of their development. Accordingly, 
every part of a plant where meristems are 
present or where tissues are potentially 
meristematic, is capable of reproducing 
the whole plant. The vegetative method 
of regeneration thus has great possibilities 
in the selection of plants. The chief 
peculiarity of vegetative regeneration is 
that in somatic tissue mitosis occurs dur- 
ing cell division as in contrast to the 
meiotic division of sexual reproduction. 
Therefore, no matter how heterozygous a 
certain form may be, it will always pro- 
duce, when regenerated vegetatively, a 
progeny absolutely uniform in the hered- 
itary sense, provided that somatic muta- 
tions do not occur. 

It is of interest to mention that in 
plants which have been subjected to the 
photoperiodic treatment the reaction is 
transferred to the vegetative progeny 
(12). Some of the resulting modifications 
are of temporary character while others 
are rather stable (15). In some instances, 
the vegetative progeny obtained is of a 
variable character, depending on the time 
of taking cuttings and also on the place 
from which they have been taken. This 
phenomenon was named “topophysis” by 
Molisch (11), and can be explained by 
the varying differentiation of cells in dif- 
ferent parts of a plant. For instance, in 
Cunninghamia lanceolata (a conifer re- 
sembling Araucaria), propagated vege- 
tatively at Berkeley, it was noticed that 
the cuttings taken from the upper part 
of the stem developed normal plants, 
while those taken from the lower side 
branches did not develop straight stems 
but grew in a staggering manner. It 
therefore should not be concluded, from 
authorities who experimented only upon 
branch cuttings of a few species, that 


1The term “phase of development” should not be confused with the age of a plant. 
might be old in age but young in its phasic development. 
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vegetative propagation of conifers in ge 
eral will produce only crooked specime: 
and is not suitable for the production | 
timber trees. 


Topophysis also depen: 
on the age of the plant and the age of tll 
branch from which the cuttings are 
tained, and on the phase of developmes 
of the plant or of its part which are us 
for vegetative propagation.' 

Vegetative propagation is of treme 
dous importance in developing disea 
resistant trees. It is known, for instand 
that in Monterey cypress there someti 
occur specimens that are resistant to t 
Corynium fungus which has seemed 
threaten to eradicate this species co 
pletely. From such specimens, by mea 
of vegetative propagation, a  fung 
resistant strain can be developed ini. 
short time. If it were found that certedy 
individual trees of white pine are resist 
to blister rust (which has been claimecd 
and if white pines could be propagat)- 
vegetatively (which may be possible), J 
would be perfectly feasible to develop). 
disease-resistant strain. 


BIOCHEMICAL AND EcoLocicaL ASPECT] 


For the better understanding of |) 
havior of plants in progeny tests or 
hybridization experiments, it is essent 
to know the botanical, geographical, 


taxonomic position of parent trees. 


or variety is used in the experiments, aj 
how closely related are the parents to)) 
used in hybridization procedure. The | 
velopment of chemical analyses or sim}: 


species. ; 

For instance, the Pacific Coast form): 
ponderosa pine is not uniform, but! 
composed of several strains. Lem 
(8) distinguished several of them in 
Sierra Nevada. 


4 that striking biochemical differences 
| existed between several groups of this 
' species which justify a closer study of the 
question. It should be kept in mind that 
physico-chemical methods are more accu- 
| rate for differentiation between different 
| species and forms than conventional mor- 
| phological methods. According to the 
} latter, even Pinus jeffreyi is considered by 
| some as a variety of P. ponderosa (7).” 

__ A problem in forest genetics might con- 

-ceivably arise which would necessitate 

} developing a strain of trees with certain 

| chemical characters, as for instance that 
| of a maple with a higher content of sugar 
| in its sap. Here the whole genus Acer 
j could be studied with regard to its bo- 
| tanical geography and the biochemistry of 
its sugars. It is not generally known, 
} for example, that big-leaf maple (Acer 


Pt. 


4S macrophyllum), a Pacific Coast species, 


_ in one experiment recorded in the files of 
| the California Forest and Range Experi- 


a 
| ment Station, produced twice as much 


sap as eastern sugar maple, with a much 
higher sugar content. In the selection of 
better pines as producers of turpentine, 
the physiology and biochemistry of oleo- 
resin production of various races or spe- 
cies should be studied before any hybrid- 
ization attempts are made. 

How important environmental factors 
may be in the selection of a better species 
for a given locality may be exemplified 
by the introduction of Monterey pine to 
New Zealand. The new environment 
changed this species, unimportant in its 
native land, to an excellent timber tree.** 
This example shows once more that the 
whole development of a plant depends 
on the close interplay of internal and ex- 
ternal factors. And it is quite probable 
that the former may be modified by the 
latter. 
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usual ability for vegetative regeneration. 
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It is very important for a forest genet- 
icist who tries to develop a new form of 
tree to take such phenomena into con- 
sideration. His aim is to obtain a geno- 
type which would be suitable for a given 
region. He must understand well the cli- 
matic and other external conditions in 
which he wishes to grow his new form, 
in order to select a genotype which would 
give the most suitable progeny. One of 
the parents might, for example, have ex- 
cellent qualities for a given environment, 
but under these conditions could not pass 
through its thermal phase, and thus would 
not flower. Appropriate physiological 
treatment might remove this difficulty and 
thus greatly simplify the breeding prob- 
lem. 

It is well known that differences in 
phenotypes do not always give a clear con- 
ception of genotypical differences of two 
compared forms. The same genotype de- 
veloping under different external condi- 
tions may produce a different phenotype. 
Similarly, different genotypes developing 
under different external conditions may 
produce plants of the same external ap- 
pearance. The characters of a plant are 
the result of its development, i.e., of in- 
terrelation of the plant and the environ- 
ment. This concept helps an investigator 
to arrive at a correct understanding of 
the hereditary principles of plants. With 
an intimate knowledge of the develop- 
mental behavior of plants it may be pos- 
sible, even before hybridization, to predict 
the behavior of the progeny under a given 
environment. 


PuysioLocy IN RELATION TO 
CYTOGENETICS 


Physiology of fertilization of forest 
trees is known only generally. The phenom- 
ena of parthenogenesis that have, for 


*It should be noted that in the Forest Service “Check List” these two pines are treated as 


"It should be noticed in this connection that Monterey pine, in its new country, acquired un- 
Tall, straight trees were obtained by merely stripping 
down the branches and planting them in the open (3). 
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example, been reported by Blaringhem 
in many plants (2) should be studied and, 
if possible, induced by some physiological 
means. Since in these methods of regen- 
eration no segregation takes place, it is 
evident that the process of selection in the 
progeny is greatly simplified. Parthen- 
ogenesis in flowering plants can be induced 
by certain hormone-like substances from 
pollen (without actual fertilization), or 
by sudden cooling of the ovary. In many 
cases, the causes of parthenogenesis are 
not known. The progeny obtained by 
parthenogenesis has a haploid number of 
chromosomes. Of course, haploid plants 
are almost always of inferior quality, but 
at the same time haploids are said to be 
easily transformed again into diploids. 
In inducing polyploidy in hybrids, plant 
physiology also will be of assistance to 
the cytogeneticist. 

Great possibilities lies before the work 
in forest genetics. The writer’s object 
in this review is not to detract from the 
importance of genetics proper in devel- 
oping better strains of forest trees, but to 
show by a few examples how some other 
sister sciences, and especially modern 
plant physiology, can be of assistance in 
the not-too-easy problem of forest ge- 
netics. 
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_ THEORY AND COMPUTATION OF THE PROPERTY TAX ON 


a 


re 


FORESTS’ 


By BESSE B. DAY anp A. Z. NELSON 
U.S. Forest Service 


In the usual forest finance calculation property taxes are taken care of in an un- 
realistic and inaccurate manner. In this article the authors explain and illustrate the 
theory of the property tax on forests and its relation to forest value. They suggest 
the use of certain mathematical formulas for the theoretical computation of property 
taxes on forests and forest value under various forms of management. The application 
of the formulas are illustrated in most cases by examples. The article is based on the 
theory contained in part 3 of “Forest Taxation in the United States”, (Misc. Pub. 
218, U. S. Dept. Agr.) and 6 of its 19 formulas are repeated from that publication. 


future economic developments. All elements of cost (expense items) re- 

quired in the productive process are weighed in relation to the expected 
receipts from the enterprise. The production of forests is different from other 
types of business enterprise in that instead of obtaining an annual income a period 
of waiting is usually necessary before income is received. Before an individual 
decides to engage in forestry he should make a study of the elements of cost, the 
risks, and the probable returns from the enterprise. One of the costs involved is 
the property tax. 

The purpose of this article is to explain the theory of the property tax rela- 
tive to forests and to present various property tax and value formulas which may 
be useful to the forest owner in arriving at an estimate of the burden of taxes and 
the theoretical value of his property. A few of the formulas and their derivations 
will be found in part 3 of U. S. Dept. Agr. Misc. Pub. 218, “Forest Taxation in the 


C)i: prerequisite of sound business management is consideration of anticipated 


United States” by Fred R. Fairchild and Associates (1), but for the most part they 


are new to forestry literature. While the object has been to include a compendium 


of the more useful and important formulas which, in general, cannot be found else- 


where, these formulas do not cover all of the problems involved in forest tax com- 
putations. However, they should serve as a basis for the development of supple- 
mentary formulas designed to meet specific conditions where needed. The formulas 
included for the theoretical determination of value may prove useful in comparing 
the financial possibilities of two or more forest properties, for checking an appraisal 
made by some other method, and for assessment purposes, although, as pointed out 
in “Forest Taxation in the United States” (1, p. 544), the discount formula as an 
aid to assessment for taxation has its limitations. Formulas for special forest tax 
plans such as those recommended by the Forest Taxation Inquiry, by authors of 
textbooks on forestry, and those now in effect in some of the states, have not been 
included. The more conservative investor will continue to estimate the amount of 
his future taxes on the basis of the ad valorem property tax, except in a few states 
where more favorable alternatives are available under well-supported special forest- 
tax laws. No attempt has been made in this article to discuss the theory or impor- 
tance of other forms of taxation affecting forest properties. Income taxes, however, 


‘The writers are indebted to R. C. Hall, Director, Forest Taxation Inquiry, for assistance 
and advice in preparation of this article, and to members of the Taxation Staff and W. N. 
Sparhawk for valuable criticisms and suggestions. 
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must be considered in determining net returns to the owner but their treatment isi 
simplified by the fact that they are payable only when income is realized (1, PP.’ 
405-419) . | 


STATEMENT OF Basic PRINCIPLES 


Certain basic principles should be stated to facilitate an understanding of thes 
theory of the property tax as it applies to forest properties. The fundamental eco-: 
nomic concept upon which the value of capital rests is that it is the result of dis-: 
counting—capitalizing—all future incomes and elements of cost. Hence the ex-~ 
pected future incomes and costs need to be considered in determining what is ani 
equitable price to pay for an investment such as land for growing forests. Revers-i 
ing the point of view, the future income which would justify such investment will bey 
built up by accumulating to the income period at a pure (tax and risk free) inter-| 
est rate, the initial investment and all items of expected expense incurred (1, p.|/ 
578). The value of capital, from this reversed viewpoint, tends to increase at a pures 
interest rate. When expenses occur they serve to add to the value of capital andj 
they, in turn, are subject to increase at the same rate of interest. Taxes are itemsi) 
of expected expense, and hence add to the capital value of the forest property whenj) 
paid. Conversely, income received results in an immediate decrease in the capital 
investment. The passing of time always assumes a working of the capital invest-| 
ment and hence an accumulation of interest on such capital. Interest is a carrying) 
charge in forestry ordinarily exceeding taxes in importance (1, pp. 261-264). It 
is inexorable and must be taken into account in all cases involving a period ofj. 
waiting (4). | 

Property taxes are levied not only on the initial investment but also on thosed: 
parts of the value reflecting payment of taxes, interest on such taxes and expenses,}|| 
and interest on expenses less income received. Since taxes must be paid before thes” 
receipt of income, a deferred-yield forest is overburdened under the property tax asq 
compared with property yielding an annual income (1, pp. 40-47). j 

When reference is made to the building up of value through payment of taxes 
and other expenses and accumulation of interest, the assumption is of future re- 
turns and intermediate expenses all definitely foreseen, in which case value at any 
time depends on the period of waiting for the returns and the amount of expense 
still to be incurred. Value would exist only if discounted future receipts less dis 
counted future expenses left a positive amount. Under the above assumptions the 
payment of taxes and other expenses are regarded as increasing value, and realiza- 
tion of income as reducing value, 

There are two methods that may be employed in allowing for non-insurable 
risk—either including it by an addition to the interest rate or deducting an adequate 
allowance from the expected future income of the enterprise. The latter method} 
has been adopted in this presentation. Thus the interest rate, p, represents pure} 
interest, tax and risk free, and Y would be the expected major income after allow-) 
ing for risk, This method has been considered most desirable because of ease “i 
computation and because treatment of risk as an addition to the interest rate may)| 
lead to unreliable results when employed for long periods due to the nature off 
compound interest (4). Theoretically it makes no difference with respect to estimat-| 
ing tax costs whether risk be considered as an addition to the interest rate or as a4 
subtraction from future income if an equivalent allowance is made in either case 
The value of property on which taxes are levied is unaffected by the allowance fori 
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' risk since in theory this allowance is used up annually as an insurance premium 

or as a contribution to a contingent reserve. Although this is true in the theoretical 
: ~ computation of the future yield of a forest property, in the actual course of events 
part or all of the allowance for risk may become profit if the margin is over-liberal 
or the unfavorable contingencies do not materialize, or conversely the depletion 
may be greater than the estimated allowance, thus involving a loss of income. In 
allowing for non-insurable risk, consideration should be given to such physical 
| hazards as fire, insects, disease, drought, and wind as well as economic hazards 
_ affecting the stumpage price such as loss of markets and competition of wood 
substitutes. 
. 


The income cycle, n, is considered to be the period between successive major 
yields. For a forest composed of a single-age class it is equal to the rotation, while 
in the case of an uneven-aged forest it is the period between the final yields of the 
successive age classes. An uneven-aged forest may be considered to be a selection 
forest consisting of a series of age classes commingled or it may be regarded as 
consisting of a regular series of even-aged stands. The cost of regeneration in- 
curred at the beginning of the first income cycle of any forest is regarded as part 

of the permanent investment, while the cost of regeneration incurred at any later 
time is regarded as an expense chargeable to the major yield received at that time. 
In an even-aged forest, the initial forest value is the land value plus the regenera- 
tion cost. For an uneven-aged forest the land value is that of a corresponding 
even-aged forest. The initial value of any forest is taxable the first year while the 

increase in value reflecting the payment of expense is not taxable until the second 
year. All incomes are treated as occurring at the end of the year. Intermediate 
incomes from thinnings, partial cuttings, etc., may be received regularly or irregu- 
larly from a forest the major yield of which\is deferred. The receipt of inter- 
mediate income changes the value of the forest property. The total yield from the 
forest would be the major yield plus all intermediate incomes brought forward to 
the time of the major yield at the pure interest rate. 

The usual method of computing property taxes as a specific payment per acre 
is unrealistic when a period of deferment is involved and does not conform to actual 
conditions. The property tax is related to value and with a constant rate would 
vary directly with value. The determination of the property tax rate to be used in 
the mathematical computations is based on past experience and can be more accu- 
rately forecast than can an average annual sum, hence the inclusion of taxes at a 
constant rate, r, on actual value (1, pt. 3). 


A Practical ILLUSTRATION OF Basic PRINCIPLES 


The foregoing discussion applied to the forestry business may be illustrated 
by a concrete example. Assume an even-aged forest with an initial forest value, 
V., of $5 per acre of which $1 is land value, L, and $4 regeneration cost, C. Fur- 
thermore, let the pure interest rate, p, equal 3 per cent; the tax, rate, rt, lsper cent; 
and annual expenses, e, $0.05 per acre. The value of this property at the begin- 
ning of the first year will be $5. The first year’s taxes, 1 per cent of $5, equals 
$0.05 levied on the value at the beginning of the year but payable at the end. The 
value at the end of the first year or the beginning of the second will be found by 
accumulating the value at the beginning of the first year at 3 per cent and adding 
the first year’s taxes and expenses, thus, Vi=$5X<1.03+$0.05 (taxes) +$0.05 (ex- 
penses) —$5.25; the second year’s taxes—1 per cent of $5.25 or $0.0525, and the 
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TABLE 1 


THEORETICAL RELATION OF THE PROPERTY TAX TO THE INCREASING VALUE OF AN EVEN-AGED 
FOREST—PER ACRE BASIS! 


Increase in value reflecting: Value components—cumulative - - . 

Value at the Amount on ‘ Expense 
beginning Interest, Taxes, Annual _ initial value Taxes with ‘ with 

Year ofthe year 3 per cent 1 per cent expense at3 percent interest interest | 


(4) (5) (6) (7) 

1 ‘ $0.1500 $0.0500 $0.05 $5.1500 $0.0500 $0.0500 

2 5.2500 1575 0525 .05 5.3045 .1040 1015 

3 5.5100 1653 0551 05 5.4636 1622 1545 

4 5.7804 1734 .0578 .05 5.6275 2249 .2092 

5 6.0616 1818 0606 .05 5.7964 2922 .2655 J) 
6 6.3540 .1906 0635 .05 5.9703 3645 32341 

tl 6.6582 1997 0666 05 6.1494. 4420 3831 

8 6.9745 .2092 0697 .05 6.3338 9290 4446 | 

9 7.3035 PAO 0730 .05 6.5239 6137 .9080 } 
10 . 7.6456 2294 0765 .05 6.7196 -7086 lam 
11 8.0014. .2400 .0800 .05 6.9212 8099 6404 
12 8.3715 2511 0837 05 7.1288 .9179 .7096 
13 8.7563 2627 .0876 05 7.3427 1.0331 .7809 7 ~ 
14 9.1566 2747 .0916 .05 7.5629 1.1556 85433 
15 9.5729 2872 0957 05 7.7898 1.2860 9299) © 
16 10.0058 .3002 -1001 LO 5an 8.0235 1.4247 1.00783 — 
1 10.4561 3137 1046 .05 8.2642 1.5720 1.0881) 
18 10.9243 3277 1092 .05 8.5122 1.7284 1.1707 
19 11.4113 3423 141 .05 8.7675 1.8943 1.25583 
20 11.9178 3579 atOZ 05 9.0306 2.0704 1.34353)— 
21 12.4445 3733 1244 05 9.3015 2.2569 1.43384)" 
22 12.9922 3898 .1299 .05 9.5805 2.4545 1.5268 
23 13.5619 4069 1356 .05 9.8679 2.6637 1.62264) © 
24 14.1543 4246 1415 .05 10.1640 2.8851 1.721398 
MS 14.7705 443 1477 05 10.4689 3.1194 1.82300) 
26 15.4113 


‘Assumptions: Initial value, Vo, is $5—made up of $1 land value, L, and $4 regeneration | 
cost, C. Pure interest rate, p, 3 per cent; tax rate, r, 1 per cent; annual expense $0.05. Rota- |» 
tion period (n= 25 years) = income cycle. No intermediate income. The margin for risk is |~ 
depleted annually and does not enter into the computation. 

Sources of data: Column 1, each year, after the first (which is the initial value Vo) com- |) 
puted by multiplying the value of the preceding year by 1.03 and adding columns 3 and 4 for |» 
that year, i.e. value beginning of the 5th year = $5.7804 x 1.03 + $0.0578 + $0.05 = $6.0616. |” 
Column 2, 3 per cent of Column 1. Column 3, 1 per cent of column 1. Column 4, assumed. 
constant annual expense. Column 5, first year = $5 X 1.03, each year thereafter either equal ||, 
to the preceding year’s figure multiplied by 1.03 or initial value accumulated at pure interest | 
rate for a period equal to the nth year, thus Vo (1 + p)" = $5(1.03)" ie. for the 5th year |i 
$5 (1.03)* = $5 x 1.1593 = $5.7965. Figure in Column 6 (Glover’s tables (1+ i)", for interest | 
factor) (2). Column 6, for the preceding year multiplied by 1.03 plus column 3 current year,, 
ie. for the Sth year $0.2249 1.03 + $0.0606 = $0.2922. Column 7, first year annual expense }| 
$0.05, each year thereafter either equal to preceding year’s value multiplied by 1.03 and $0.05) 
added, or the amount of an annuity payment of $0.05 for the number of years indicated, | 


(ety) al (Qh SSap) 7) 
6 ~ (Glovers tables: =a 
p i 

ROS oa 


$0.05 S a = $0.05 & 5.3091 — $0.2655. 


, for annuity factor (2))- ie. for 5th year || 
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_ value at the end of second year and the beginning of third year, Vo=$5.251.03- 
~ $0.0525 (taxes) +$0.05=$5.51; V3—$5.51 1.03 $0.0551+ $0.05=$5.78 and so 
on. 
: This process may be repeated for any number of years. Table 1 shows the results 
of building up such a value for 25 years. It illustrates in columns 2—4 the theo- 
retical manner in which a forest property increases in value reflecting taxes, ex- 
penses, and interest. The cumulative value components for a particular year are 
given in columns 5—7. Thus, the value at the end of the first year or the beginning 
of the second, $5.25 (column 1), is made of $0.05 tax, $5.15 amount of the initial 
_ value at 3 per cent for one year and $0.05 annual expense. At the end of the 25th 
year the value is $15.41 made up of $3.12 taxes with interest, $10.47 amount on 
initial value, and $1.82 expenses with interest. When the forestry enterprise may 
be started with partially or fully stocked forests at a cost usually less than the cost 
of producing an equivalent forest by buying bare land and planting, the basic 
theory is applicable but the financial returns from the enterprise would obviously 
be greater (1, p. 237). 


Rag, 5 


FoRMULAS APPLICABLE TO DEFERRED- YIELD FORESTS 


Representing the various items of the above example in algebraic terminology 

and carrying through the operation illustrated in Table 1, general formulas ex- 
pressing the relationships of value, taxes, and income, applicable to both even and 

uneven-aged, deferred-yield forests, may be developed (1, pt. 3). 

Let p=—pure interest rate, r—tax rate, e—annual expenses, n—length of income 
cycle, Y=yield, C—cost of regeneration, L—soil expectation or land value, V,= 
the initial forest value (value at the beginning of income cycle), and (1+p)"= 
amount of ] at compound interest at p rate for n years.” 


Vi, value beginning of the second year, = V,(1 + p) + rV, +e, or 
Nie Veal Lepr r) --e; 
V2=Vi(1l+ p) +rVi +e, which is 
V(b p--r)*-- e(1-+p-+-r) +e 
(substituting value of V, in terms of Vo). 
Likewise, 
V3 = Ve(1 + p) +1rVe+e, which is 
Vo(ltptrite(ltpt+r)?+e(1l+p4r) te. 
Suppose an intermediate income, T,,,, is received at the m,th year, then 
Vn, = Voll ptr)y™ + e(l+ptr)™+ el tp tr + 
+ e—Tn,, and 
P= Vo pr)? Fed por) +e + ptr)? + .. 
= A ge Gl ae p ae Ts: 


Be subsequent incomes Ty,, Tm, . . - are received at mo, m3, .. . years similar 


*(1 + p)", etc. is used in preference to 1.0p", the more common expression found in forestry 
literature. From a pure mathematical viewpoint the latter is inaccurate, meaning in fact unity 
times p raised to the nth power while the correct implication should be the nth power of the 
sum of unity and the interest rate (3, p. 15). Aside frem the theoretical inaccuracy of LOp 

this form of expression does not lend itself readily to the algebraic manipulations necessary in 
the development of the formulas which follow. 
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terms will appear in the expression for value. The sum of such terms may be 
expressed as a summation, that is, | 


Tn, + ptr): + Tm (1+ pt+r)™™2+ Tay (lt p+r)™s+ -.. 
— Sie d+p-+r)?%. 


Summing the terms containing e, 


Va= Voll +p+r)2 eS SBE! — 2) Tay tees 
p 


The value, Vy, is equal to Y + L, hence: 


ele peers we appt DM. (+p+r)"j—L 

It is expected that the major income, Y, will be received from the forest at the) 
end of every n years and that the regeneration cost, C, will be incurred at the 
beginning of each income cycle, therefore C should be subtracted from each membe? 
of the equation. Formula 1 is obtained by substituting Vo for L + C and collecting)” 
terms. The major yield less regeneration cost for a forest with a continuous cyclej_ 
of production is expressed in terms of initial forest value, annual expenses, incomé| 
from thinnings, and taxes, by formulas 1 and 2. | 


FORMULA | (Including taxes as an addition to the interest rate) 


Y_C=V, [tp +01 eRe Peta tS )Ty (lt pts . 


Formula 1 and other formulas which follow may be illustrated by the use o 
data from Table 1 and Glover’s tables (2), thus, 


Y—C = $5] Lo =| + $0.05 ae — $0, and 


Y—C = $5 X 1.6653 + $0.05 X 41.6459 = $10.41. 


Expressing the sum of all the taxes accumulated to the end of the period (seq. 
Table 1, column 6) as X, then Y-—C may be written: 


FORMULA 2 (Including taxes as a separate item) 


n 


YC=¥, (1 +p'—-1] 4X +e Q+ePh—1 St, 0+ pie 
p 1 


thus, ‘= . 25 
Y—C= $5] 1.0325 =| + $3.12 + $0.05 £22 & 1 _ $0, 


Y—C = $5 X 1.0938 + $3.12 + $0.05 x 36.4593 = $10.41. | 


The initial forest value of a property may be found by solving formulas 1 
and 2 for Vo. | 
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FORMULA 3 (Including taxes as an addition to the interest rate) 


PoC Faeyr eps 


eae p+r 
eee al (1, p. 60), 


_ $14.41 — $4.00 + $0 — $0.05 41.6459 


1.6658 = $5.00. 


FORMULA 4 (Including taxes as a separate item) 


Ce Te, Opp) X—e a Fase! leet 


= sas VP pao 
; 0 ‘al eal (ie ) 
thus, 
5 $14.41 — $4.00 — $3.12 — $0.05 « 36.4593 
i a = 
a 1.0938 Deno. 


Formula 3 or 4 is the ordinary type of formula for finding the present worth 
of a perpetuity. 


Expressions for land value may be determine by substituting L + C for Vo in 
formulas 3 and 4 and solving for L. 


FORMULA 5 (Including taxes as an addition to the interest rate) 


prea, 1 r)27—1] 
Y—C.+ pr)" Dy Tal +p trie ERE 
Q+p+rn*—l 
eT $14.41 — $4 + $2.6658 + $0 — $0.05 x 41.6459 __ $1.00, and 
: 1.6658 
FORMULA 6 (Including taxes as a separate item) 
n-mj (1 ieee 1 
y—C(1+ p)"+ >) Tay (1 + P) j—X—e = 
(1, p. 559), 


L= (l+p)—1 


o $14.41 — $4 x 2.0938 + $0 — $3.12 — $0.05 x 36.4593 __ 


ie 1.0938 an 


| The next step is the determination of formulas expressing the tax cost, X. 
_ Since the tax equals the tax rate times the value, the first year’s taxes = rVo, the 


second year’s tax =r [ vor +p+r)+ e| , the third year’s tax =r [ vol +p 


+r)?+e(1+p4r)+ ae and so on. Since the first year’s tax is paid at the 
end of the year, it will be compounded at the interest rate, p, through each of the 
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remaining years of the income cycle after the first or in all n—l years, to obtain | 
its value at the end of the income cycle, that is rVo(1+ p)"?. The next year’s 
tax will be compounded for n—2 years, r[ Vo(1 +p+r)+ e | (1 + p)**, ete. | 


Summing all of these individual expressions and using the proper simplifica- | 
tion, the formula for the total tax cost may be derived. 


FORMULA 7 (With V, given, assumed to be justified by an unknown yield) 


x=vo[Q+p+y7—O+p)*]+—S_ | tet a +m 
ci oe 4p fa p= (l ee )2j |. 
r = > 1 apa P 
thus, 
Xe $5 (( 2.6658—2.0938) -—- ae 2.6658—-2.0938—.01 & 36.4593 |-so=ss.12 


Formula 8 gives an expression for the cost of taxes in terms of the expected - 
yield, Y—C, which is assumed to be in balance with the initial forest value, Vo. 


FORMULA 8 (With Y—C given) 
X=Y¥—C+D)T (1 +p) —] Y—C4+D)Ty C+ p+ |x 
| Gea pie | re jes? | (1 p 59) 


(l+p+r)"—l] p+r P 
2.0938-1 
thus, X = $10.41 + $0 — | $10.41 + go | 22e— 
i od E re | 2.6658-1 
01 < $0.05 
ee 36.4593 — $3.12. 


The complete derivation of formula 8 has already been published (1, pt. 3). | 

Formula 9 is useful if it is desired to estimate the value of an immature forest | 
at the end of the qth year of the rotation. Intermediate incomes may be received 
between the qth and the nth years. 


FORMULA 9 
| -)n-a 
YL+ DT, Wp doce eee 
ve Paine 
(Dope 
If qg=15 years (refer Table 1), then 
105 = 
$15.51 + $0 — $0.05 ee 
Ns 1.040 : = $10.01. 


Formula 10 gives an expression for the cost of taxes for the period n-q years | 
when Y + L at n years is given. 
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FORMULA 10 


4 


e [ sis. + $0 — $0.05 


2 Y+ Lo > Ts, el + peri —[ YL ao > Tanti p+ 1p) ea) ae 


| CEs Dee eae! 
ptr eee) Deca? 


thus, if q = 15 years (refer Table 1), X,_, = $15.41 + $0 — 
1.4802 — 1 | 1.3439 


04 1.4802 $0.05 & 11.4639 = $1.39. 
The cost of taxes could also be determined by substituting V, as found by formula 
9 in place of Vo and n-q for n in formula 7. 

It should be emphasized that formulas 1-10 (except 5 and 6) relate to both 
even-aged (single-age-class) and uneven-aged (selection or series of even-aged 
stands) forests. Thus in a single-age-class forest the income cycle, n, equals the 


‘rotation period. The cost of regeneration, C, will occur at the end of the income 


cycle—rotation period. Theoretically the initial forest value, Vo, in an even-aged 
forest will be equal to the initial cost of the land, L, plus the cost of regeneration, C. 
In an uneven-aged forest the income cycle, n, is a period less than the rotation. 
There may be two or more income cycles in each rotation and they may be regular 
or irregular in length depending upon the number and distribution of age classes 
in the forest. Any cost of regeneration will occur at the end of the income cycle 
and will, in theory, be paid out of receipts at that time. An uneven-aged forest 
may be considered a selection forest, in which case the series of age classes is rep- 
resented by regular gradation of ages among individual trees, or it may be re- 
garded as composed of a regular series of even-aged stands. The initial forest 
value, Vo, in an uneven-aged forest is the value of the land, L, plus the value of 
the growing stock at the beginning of the income cycle. For an uneven-aged forest 
the land value, L, is the land value of the corresponding even-aged forest having 
the same rotation period and yield and would be determined from formulas 6 and 
7 using such rotation period and yield. Intermediate incomes may be received 
during the period of an income cycle in either an even or uneven-aged forest. 


ForMULAS APPLICABLE TO SUSTAINED- YIELD FORESTS 


A forest operated under annual sustained yield management is treated by the 
property tax on the same basis as other forms of property yielding an annual in- 
come. Taxes, as well as other expenses, are paid out of income annually and no 
period of deferment is involved. The annual tax cost is found by multiplying the 
value at the beginning of the year by the tax rate. This value is the capitalization 
at the tax and interest rate of the total yield less regeneration costs and expenses 
other than taxes. Thus, with a value at the beginning of the year, Vo, the tax to be 
paid at the end of the year will be rVo. The value increment will be pVo + 
rVo + e, or Vo(p-+r) +e. Since under annual sustained yield the gross income 
will equal the value increment Vo(p + r) +e, the subtraction of this expression 
from Vo(1 + p-+r) +e, the value at the end of the year brings the value back 
to Vo. The tax costs and other expenses do not add to the capital investment since 
they are incurred simultaneously with the receipt of income and so are written off 
at that time. 


3 


854 JOURNAL OF FORESTRY 


FORMULA 11 (In terms of initial value) 


X= TVio0 (lapse) 
If the value at the beginning of the year is $15.41 (Table 1 assuming sus- 
tained yield at the 25th year) then X = $15.41 XK OL = $0.154, or, | 


FORMULA 12 (In terms of Y) 


r(Y —C—e) 
———— Lopeoly: 
se (1, p. 51) 


The yield, Y, and taxes paid at the end of the 26th year (See Table 1) may 
be estimated as follows (no regeneration cost included) : 
$15.41 X 3 per cent = $0.463 interest on initial value, 
$15.41 X 1 per cent = $0.154 taxes, thus increase in value 
equals: $0.463 + $0.154 + $0.05 (expenses) = $0.667. 
By formula 12: 
Sees .01 ($0.667 — $0.05) 
Fs 04 


thee: sustained yield the initial value, $15.41, and the taxes, $0.154, will, in| 
theory, remain the same for each subsequent year. 


= $0.154. 


FormMuLAs APPLICABLE TO OLp-GrowTH Forests BEING DEPLETED 


An old-growth forest will be depleted if the cutting takes place faster than the | 
growth occurs. This depletion may be complete, in which case the forest is 
devastated by the removal of all the growing stock, or it may be partial to reduce | 
the mature and over-mature growing stock to an annual or periodic sustained yield 
basis. Depletion may be by annual or periodic cuts equal or unequal in amount 


over a period of years, or by cutting the entire forest in one year. The land may |) 


be disposed of either by sale or abandonment at the time the forest is removed, 
it may be held and a new forest established, or held and sold en bloc at the k | 
period. The operator’s decision is affected by the estimated difference, at various 
periods in the future, between the total cost of holding the timber and land and |) 
the expected price (1, p. 534). iy 

The present value at the beginning of a period of depletion of an old-growth 
forest is designated V’ to distinguish it from the initial forest value Vo. In |) 


formula 13, d= the annual income of a depletion forest excluding land, 42 = an- | 
nual receipt from the sale of land, k = period of depletion and e= expenses de- | 


creasing each year by re 


FORMULA 13 (With an annual receipt from land) 


ib, 
@+_e—9[Q+p+o—1| ; 
Gprp tal pees (si Se 
[et | 


Vo = 


x 


k(p +r) 
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If the land were abandoned after the removal of the timber the factor - 


would not be included and V’o would represent the present value of the timber 


only. The expenses in formula 13 are assumed to decrease progressively with the 


a depletion of timber and land. Should it be desirable to estimate a constant average 
_ annual expense instead of a decreasing one then the last term of formula 13 would 
_ be omitted in determining V’o. 


Solving in formula 13 for d, the equal annual income before taxes exclusive 


_ of land value would be: 


_ FORMULA 14 


[ Vote +r) +e | +p +r) : 
~ d+pty—1 pr 


In the case of unequal annual receipts if the variations are small and neither 
markedly progressive nor regressive an annual average may be estimated and for- 
mula 13 used. If equal or unequal periodic receipts and equal annual expenses for 
the same period are expected the present value may be determined by summing the 
discounted future net incomes to the present time. That is: 


i 
——(L+ ¥ 


FORMULA 15 


Sie kQ—ky 
ee dat ey et Pe) 


a Pp a r i p a Tr 
fpfy ‘i p+” gS 
1 SS ie 
ale ere es 
pee lua 
(Vera see ; 
where di, do, dz, . . . are periodic receipts from the sale of timber at ki, ko, k,, 
... years from the beginning of the operation; L;, Lz, Ls, . . . are periodic re- 


ceipts from the sale of land at the time of the periodic receipts, and ey, eo, es, . 
are anual expenses during the periods of k; years, ko-k, years, k3-ko years,.... 
Tax costs for the period of depletion, assuming equal annual sale of both tim- 


ber and land, may be estimated by formula 16. 


y 

4 
> 
& 


FORMULA 16 (With equal annual income from sale of timber and land) 


ania : : 
(0s pete | | tet Saggy ies 
Ci p)*—1 e — , 4r(2p-+r) ae 
ee aa tet ote 


In formula 16 it has been assumed that the annual expense decreases annually 


e : : ee 
by —. If a constant average annual expense is used instead of a decreasing ex- 


k 
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: La 
pense, then the last expression in formula 16 will be omitted. The factor r | 


would not be included if the land instead of being sold were abandoned. 

The amount of tax savings at the k period through depletion as compared to | 
holding the forest intact could be estimated by subtracting the amount of taxes, 
found by using formula 16 from the tax cost as found by using formula 7. 

As before stated the land left after cutting an old-growth forest may be held 
either for sale en bloc at the end of the depletion period, k, or it may be held for 
additional forest production. The value of the forest, V,, in the latter case, assum- 

e 
ing that the land is immediately reforested after cutting and an annual expense, —, | 


k | 


is incurred for each part cut, would be: 


FORMULA 17 


ee re LT sia eres ° [tee =i] 


k(p +1) peer | eee) 


However, if the land is held until the end of the period, k, (but no cost of. 
regeneration is incurred) at which time it is sold as a unit, formula 17 would still | . 
apply but C and e would each be equal to zero. | 

Solving the preceding equation for the land value, 


FORMULA 18 


_ kl(pt+r)Vi+el] e 
=p le eee 


In the case where the land is held after the depletion of the timber for addi- |) 
tional forest production, the property taxes during the period of depletion, k, 
would be paid on the land and standing timber until cut and on the bare land | 
value after cutting, plus the annual increase in value due to the cost of regenera- | 
tion, annual expenses and interest. The sum of taxes plus interest to the end of the | 
eens period could be estimated by formula 19 which is a special case of for- |) 
mula 7. i 


). 


FORMULA 19 


(C+e—d) 
ae 


An old-growth forest may be cut in such a manner as to insure the conversion |) 
of the forest to sustained yield, either annual or periodic. If it is assumed that an | 
old-growth forest is depleted for a number of years, k, at which time annual sus- | 
tained yield management is made possible on the basis of the residual stand, the | 
value, V, at the end of k years will be the capitalized annual net income at the 
pure interest rate. | 

The present worth of the forest at the time depletion begins would be the | 
present worth of V, plus the present worth of the annual receipts as determined by | 
the use of the annuity formula. Formula 9 may be used where Y + L would be | 


—_ Ve +p ee P| ‘ [te teu) PLY 
P 
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replaced by V, as determined above, (n —q) by k, and the equal annual receipts, 
T,, To, Ts, etc., from timber depletion would take the form of an annuity for k 
» years. 

An old-growth forest which is financially immature may be held for a period 
of years and then depleted. Taxes, interest, and expenses are costs which continue 
until the timber is disposed of. To determine the taxes for the period of holding, 
formula 8 will be applicable where n is the period of holding. For determining 
VY’) formulas 3 or 4 would apply with the change that the —1 in the denominator 
| would be omitted due to the noncyclic character of the old-growth forest income. 
The preceding formulas have been presented as an aid to estimating the pres- 
ent and future value and the tax costs on forests under various conditions. They 
_ serve as an analytical guide and a check when this kind of information is needed. 

Obviously their value for practical purposes is dependent upon their use in con- 

junction with sound reasoning and experience. A complete understanding of the 
_ derivation of the formulas is not essential to their use. Notwithstanding their 
somewhat complicated appearance, a little study will disclose the ease with which 
they may be used in the ordinary problems of forest finance and taxation. 

It is assumed that in the use of the foregoing formulas a separate deduction 
from gross receipts for the cost of administering sales when they occur will be 
made, that allowances will be made for federal and state income and death taxes, 
business and corporation taxes and similar commitments (1, pp. 405-419), and 
that consideration will be given to trends in stumpage prices and fluctuations in the 
value of money. 


Glossary of symbols and their definitions used in the foregoing formulas: 


Vo= Initial forest value at beginning of income cycle of a deferred yield forest. 

Vo = Present worth at beginning of period of liquidation of a depletion 
forest. 

V.= Present worth of an immature forest at the end of the qth year of the 
rotation. 

.-= Value of forest at end of depletion period—land having been reforested 

immediately after cutting. 

L = Land or soil expectation value. 

= Cost of natural or artificial regeneration. 

X = Sum of taxes during an income cycle with compound interest at p rate 
to end of cycle. 

X,,-c== Sum of taxes from qth year to the end of the income cycle with com- 
pound interest at p rate to the end of cycle. 

X,— Sum of taxes with compound interest at p rate from beginning to end of 
liquidation period, both land and timber liquidated. 

X.— Sum of taxes with compound interest at p rate to end of liquidation 
period, land continued in forest production. 

Y = Major income received at end of income cycle. 

Y — C= Major income received at end of income cycle less cost of regenera- 
tion. 

p = Pure interest rate (risk and tax free). 

r = Tax rate on actual value at beginning of year, taxes payable at end. 


oe 


858 JOURNAL OF FORESTRY 


Tie limps = Income from thinning, etc., at intermediate preiod, m1, mg,.... 
years from the beginning. | 
| 

> Tm,(1 + p)*™J and » Tn;(1 + P +r)"™j= Sum of incomes from thin- | 


nings, etc., each income compounded to the nth year at p and p +r rates re- 
spectively. 

e= Annual administrative expenses (other than additional cost if any, for |) 
administering sales). 

n = Number of years in income cycle. 

q = Number of years elapsing from the beginning of income cycle to some. 
point in time at which value of forest is desired. 

k = Period of depletion of an old-growth forest. 

d= Equal annual net income of a depletion forest before taxes, excluding 
land. 

ki, ko, ks,...= Number of years elapsing from the beginning of depletion 
period to receipt of periodic incomes. 

d,, do, d3,...— Periodic incomes of a depletion forest before taxes, excluding 
land, at periods oe ke kee 

eles Eoin depleted at kj, ko, kz, ... periods. 


€1, €2, €3,... —= Annual expenses during periods ky, kg-k1, k3-ko, ... years. 
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O group of American trees is in 
greater taxonomic confusion than 
hickories. An American dendro- 
logical quartette, all deceased within the 


past decade—Ashe, Britton, Sargent, and 
Sudworth—are responsible for all (or 


practically all) our AHicoria names, 
‘specific, subspecific and varietal, but only 


“Britton (2) and Sargent (7,8) have at- 


tempted to monograph the genus. Their 
generic outlines, however, can be fairly 
designated at this date either as too an- 
‘tiquated or too sketchy to be satisfactory. 
For example, no one appears ever to have 
made an adequate study of field varia- 


tions of hickories due to ecological condi- 


records do not mention this tree booklet. 


* 


fions. Again, although the study of type 
specimens is basic to a scientific mono- 
graph worthy of the name, it is extremely 
doubtful if any taxonomist ever has 
studied the type specimens of our hick- 
eries, many of which are doubtless in 
foreign herbaria. Hickories are well 
worthy of a combined attack from the 
systematic-morphological, ecological, cy- 
tological-genetic, and economic _ stand- 
points. Until adequate finances and per- 
sonnel are available for such a thorough 
genus-wide study, there is a definite place 
for papers on various aspects of individ- 
ual forms. 


In a 46-year-old pamphlet entitled 


‘Trees of Washington, D. C.,1 by Geo. B. 


FERNOW HICKORY (Hicoria fernowiana Sudw.) 


By W. A. DAYTON 
U. S. Forest Service 


Hickory nomenclature is much confused. The genus needs correlated study by com- 

petent persons from the systematic, ecological, genetic, and economic standpoints. 

This paper contributes its bit toward the clarification of this complex problem. 

author has recently rediscovered in Washington, D. C., the type tree of Hicoria 

fernowiana, a long-forgotten species of the late Mr. Sudworth. 

much of the “nutmeg hickory” of literature is misnamed and is, in part at least, 
Fernow hickory. 


Its 


It is probable that 


Sudworth—so obscure that it had not 
been listed hitherto in the card indices of 
the libraries of the U. S. Department of 
Agriculture or of the Forest Service—the 
writer recently discovered the original 
diagnosis of a hickory tree, by the late 
Mr. Sudworth, not mentioned in his two 
later check lists (11,12) and cited only 
as a synonym in his first list (10). This 
description is as follows: 

“Hicoria Fernowiana (sp. nov.), Sud- 
worth. Leaflets 7-9, 4-7 in. long, 1-214 
in. wide; lower pairs slightly falcate, in- 
equilateral subsessile; margin closely ser- 
rate, with small more or less appressed 
teeth; smooth; upper surface dull green, 
punctate; lower surface pale silvery 
green, with age becoming coppery: leaf- 
stems and branchlets similar, but scurfy; 
buds tawny. Immature fruit orbicular, 
with thin shell and husk, the latter strong- 
ly winged at the sutures. Bark smooth. 
Resembles H. minima, Marsh. A single 
tree (now 25 ft), supposed to have been 
brought from the South, was planted in 
Department Grounds about twenty-five 
years ago.” 

No type specimen of Hicoria fernowiana 
is on deposit in the type collection of the 
U. S. National Herbarium. Mr. Sud- 
worth’s original description makes no 
mention of a herbarium type and it is 
doubtful if one was made. By a stroke 
of good fortune, however, this description 


*This pamphlet also bears on its cover the words “Compliments of the Forestry Division” and 
a monogram (which appears to be “A.A.A.S.”), with the date “1891.” Dr. Henry B. Ward, Sec- 
retary of the American Association for the Advancement of Science, writes me, under date of 
February 11, 1937, that the A.A.A.S. met in Washington in August 1891, but that Association 


The brief preface of this work seems clearly to in- 


timate that it was intended primarily for botanists attending that convention. 


a tae 
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contains a diagram of the. Department of 
Agriculture grounds, with the sites of the 
trees Mr. Sudworth mentions marked 
thereon. Using this diagram as guide, 
the writer feels confident that, despite the 
“face-lifting” to which the Mall section 
has been subjected in recent years, he 
rediscovered last autumn the type tree 
of Hicoria fernowiana Sudworth. He pro- 
poses to translate this name, for purposes 
of the vernacular, into Fernow hickory, 
honoring as Mr. Sudworth intended, one 
of the most illustrious names in the for- 
estry profession, Dr. B. E. Fernow, father 
of forestry and first head of the first forest 
school in each of two great countries: 
the United States and Canada. 

The tree referred to is located in the 
Mall, south of the Department of Agri- 
culture greenhouses, about 450 feet south 
and 175 feet east of the southeast inter- 
section of Constitution Avenue and 14th 
Street, N. W., Washington, D. C. In the 
regrading of this area the tree, presuma- 
bly because of its size and beauty, fortu- 
nately has been preserved by building a 
stone “well” around it, about 2 feet deep. 
The tree has dark gray, rather flaky bark 
on the main trunk and branches, the 
younger branches having smooth and slaty 
bark. The circumference, breast high 
from the ground surface, is nearly 6 ft., 
8 in. The tree is at least 45 feet high; 
its general habit is excurrent but the bole 
is forked about 20 feet above the ground, 
though one of these branches has become 
the leader. The lowest branches are first 
upcurved and then strongly downcurved; 
the upper branches are ascending or as- 
cending-spreading. 

In response to an inquiry as to the name 
of this tree in the official records, A. H. 
Hanson, Landscape Architect of the Na- 
tional Park Service, Department of the 
Interior—which bureau has charge of the 


*I am much indebted to Mr, 
to my notice. Sargent’s note referred to jis: 


“ce | 
A Nutmeg- Hickory tree, which has been growing for many years in the garden of the Depart} 
is now about twenty-five feet high.” 


ment of Aer oultire in Washington, 
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Hanson for first calling this reference to this particular tred 


public parks in Washington, D. C-|- 
writes me (in part) under date of Decen 
ber 12, 1936: 

“This tree is a Nutmeg Hickory, thi) 
only one of its kind that I know of. Tj 
Bailey’s it is listed as Carya myristicae ey 
formis, but as Standard Plant Names list) 
Carya as Hicoria, I believe the correc| 
botanical name should be Hicoria myrisj- 
ticaeformis. The impression I have = 
that this tree is one of a very few any) 
where in the United States. 

“It was several years ago that this treq 
attracted my attention from strictly 
landscape point of view. 
stately upright form and its rich dari, 
green foliage. In investigating, I foun) 
that a special reference to this particulal 
tree was made in Sargent’s Silva of Norti, 


was published in 1895. \ 
volume myself so cannot quote directiil 
from it, but these are the notes I mad] 
at the time I referred to it.’ j 

It will be observed from the foregoin} 
and from Miss Keplinger’s drawingd 


The leaves, however, occasionally beay: 
only 5 leaflets (7 is probably the mos# 
usual number) and the lowest pair of 
leaflets is frequently somewhat dwarfed) 
and about 21% inches long. As the leave. 


unfold, their lower surfaces present . 
beautiful silver sheen. The bud scales ard 
valvate. The 3-clustered staminate cat|) 


kins are pendulous from near the base of} 
the season’s twigs on a well- developed 
common stalk on Rich the pair of latera! 
catkins are almost sessile; the lowest ani, 
best developed catkin itself is conspicu} 
ously peduncled. The staminate flower 
have a well-developed bract and_ bea: 
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Fig. 1—Hicoria fernowiana Sudworth. A, Flowering spray, with small pistillate flower and con- 
spicuous, pendulous, triramous staminate aments produced from near base of season’s growth; 
B, pistillate flowers, showing bract and 4-lobed and ridged calyx, or involucre; C, bracted 
calyces of staminate flowers; D, staminate flowers, with stamens and bracted calyces. Drawn by 
Miss Elnor Keplinger, U. S. Forest Service, from specimen collected May 6, 1937. 
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Fig. 2—Hicoria fernowiana Sudw. A, Fruiting spray; B, nut, with horizontal and vertical | 
cross-section; C, detail of peltate, lepidote scales (magnified). Drawn by Miss Keplinger from}} 
specimen collected Oct. 27, 1936. 


bout 4-7 stamens with greenish or green- 
sh-yellowish anthers. The  involucre 
f the pistillate flower is conspicuously 4 

idged and this characteristic persists in 
he strongly winged fruit. The husk is 
atively thin. The nut is rather pecan- 
in appearance and, including the 
qucronate tip, about 114 inches long. 
Whe kernel, united at the base and with 
e tips free, is sweet and has an excel- 
The tree’s nut crop in 1936 


as prolific. 
As hitherto mentioned, Sargent (7, vol. 
p- 145. 1895) and Sudworth (10) have 
anded Hicoria fernowiana to synonymy 
der the nutmeg hickory (H. myristicae- 
mis (Michx. f.) Britt., syns. Juglans 
, Carya myris- 
(Michx. f.) ‘Nutt.). Therefore, 
becomes essential to inquire just what 
lans myristicaeformis Michx. f. may 
The younger Michaux’ brief original 
in diagnosis (6, vol. 1, p. 211. 1810) 
{ this species, which he calls “The nut- 
eg hickery nut” and “cette espéce de 
loyer Hickery,” is as follows: 
*“Juglans myristicaeformis, foliis qui- 
foliolis ovato-acuminatis, — serratis, 
Fructu ovato, scabriusculo, nuce 
ima, durissima.” 
Michaux (loc. cit., p. 212), in his own 
other tongue, further describes the nuts 
J. myristicaeformis as follows: 
“La coquille est tellement épaisse, 
welle compose plus de deux tiers de 
ir grosseur; aussi ces noix sont elles 
dune dureté extréme, et ne contiennent 
qu'une amande fort petite; enfin elles 
sont encore inférieures a celles du Jug- 
tans porcina.” 

_ Michaux says nothing about the husk 
being winged and his iigerreuon clearly 
ows no wings on the fruit. Obviously, 
his description of the nuts does not fit 
Fernow hickory. 
_ To throw, if possible, further light on 
his subject (and especially to ascertain 
the type specimen has winged fruits), 
E wrote Prof. H. Humbert of the Museum 
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National d’Histoire Naturelle, Paris, and, 
under date of March 19, 1937, have re- 
ceived the following reply from him: 

“Je regrette vivement de ne pouvoir 
donner satisfaction a votre demande au 
sujet de l’Hicoria myristicaeformis Michx. 
i. 

“Nous avons en effet un herbier Mi- 
chaux précieusement conservé ici et trés 
consulté par vos compatriotes; mais c’est 
Vherbier du Flora boreo-americana uni- 
quement et le Carya en question n’y est 
pas; du reste il n’y a jamais dans cet 
herbier du fruits volumineux. J’ai fait 
rechercher ce qu’il y aurait dans l’herbier 
Elias Durand; un échantillon feuilles et 
fleurs males seulement. 

“Tl m’est donc impossible de vous aider 
a résoudre la question du type de ceite 
espece.” 

Note Professor Humbert’s reference to 
the deposition of Michaux’ type of Jug- 
lans myristicaeformis in that portion of 
the Paris Museum’s collections known as 
“Vherbier Elias Durand”, and his descrip- 
tion of it as a staminate spray, without 
nuts. It is of interest to add that Mrs. 
Agnes Chase has recently published a 
paper (3) on the very important but lit- 
tle known Durand herbarium. 

At first blush it may seem presumptu- 
ous on my part to dispute the findings 
of two pre-eminent American dendrol- 
ogists, Sargent and Sudworth, with re- 
spect to the scientific name of this hick- 
ory; more especially so, because they have 
passed to the Elysian Fields and are not 
here to defend themselves. However, the 
evidence seems conclusive that they were 
in error in this respect, and (what is 
scientifically far more important) the 
correction of this error is one of the many 
essential steps which must be taken in 
clarifying the botany of hickories. 

The main findings and conclusions of 
this paper may be summarized as follows: 

1. The type tree of Fernow hickory 
(Hicoria fernowiana Sudw.) has been re- 
discovered. 
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2. Hicoria fernowiana, whatever its 
origin may eventually prove to be, seems 
to be a valid and distinct species, allied 
to pecan. Fernow hickory is recom- 
mended as its English name. 

3. Field studies are needed to deter- 
mine the range, distribution, abundance, 
life history, economic value, etc., of Fer- 
now hickory. It is not unlikely that it will 
prove a valuable species—rather widely 
distributed and not rare. 


4. The “nutmeg hickory” (“Hicoria 
myristicaeformis”) of much of our late 
dendrological literature is probably Fer- 
now hickory. For example, Coker and 
Totten’s H. myristicaeformis (4) perhaps 
may be H. fernowiana, at least in part. 
Small’s H. myristicaeformis (9), in view 
of his English name “bitter-waternut’, 
may possibly be true H. myristicaeformis, 
in part, though the fruits are described as 
winged. The economic and other notes 
for H. myristicaeformis given by Boisen 
and Newlin (1) and Detwiler (5) may 
also apply to fernowiana pro parte. 


>. The original description (under 
Juglans) of Hicoria myristicaeformis, by 
the younger Michaux, is radically different 
from that of H. fernowiana Sudw., a fact 
corroborated by an examination of the 
type tree of H. fernowiana itself. There- 
fore, H. fernowiana cannot be a synonym 
of H. myristicaeformis. 

6. The writer has not had the priv- 
ilege of visiting the Durand herbarium 
in Paris, where Michaux’ type of Juglans 
myristicaeformis is reported to be located, 
but has a note from Prof. H. Humbert 
about it. That species is originally de- 
scribed as having typically five, ovate- 
acuminate leaflets, a small inedible nut 
(bitterer even than that of pignut), and 
Michaux’ beautiful companion plate (PI. 
10, op. cit.) shows a fruit wholly devoid 
of wings. 


7. It is of prime importance, in pub- 
lishing data on plants, that the species 
referred to be determined as accurately 
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5, Detwiler, S. Bo 1916... The eee 


as possible. This is particularly true 
hickories, in view of their complical| 
nomenclatural status. 
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7 SHE Resettlement Administration, of 
the U. S. Department of ier ae 
= has acquired large areas of worn- 
jout agricultural lands and stripped timber 
Hlands which are located ten miles south 
Lebanon, in central Tennessee. This 
jtown received its name because of the 
iclose resemblance of the red cedar in the 
fvicinity to the Cedars of Lebanon of 
(Biblical history. The project is called the 
Lebanon Cedar Forest because of its loca- 
ion near the town of Lebanon and the 
arge number of red cedar trees that grow 
exceedingly well over practically the en- 
lire tract. Studies by the Resettlement 
)Administration indicate that this land 
should revert to forests and that red cedar, 
as in the past, must be considered the im- 
portant timber tree. 
| The abandoned farm lands must be re- 
forested and the heavily grazed open tim- 
ber tracts must be reinforced with red 
eedar. There are 7,750 acres in the 
Lebanon Forest which should be planted 
largely to red cedar. Approximately 5.,- 
000,000 seedlings will be needed to com- 
plete the work. But no red cedar forest 
planting stock has been grown by com- 
mercial nurseries and collected planting 
stock, commonly called “wildlings’, is too 
€xpensive and the results with it are un- 
Satisfactory. 
Faced with these conditions the Re- 
Stitlement Administration either had to 
undertake the production of red cedar 
planting stock or to ignore this important 
fimber tree which is so well adapted to 
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By M. E. JELLEY 
Resettlement Administration 
Eastern red cedar (Juniperus virginiana) is an important timber tree in many sections 


L To date, very little work appears to have been done on the 
production of red cedar planting stock or the silviculture of this tree. 


In the follow- 
Tennessee is described and the results are 
hastening red cedar seed germination. 


the region. It was decided to grow plant- 
ing stock and a nursery now has been es- 
tablished. 

Because the importance of red cedar as 
a timber tree has not been fully recog- 
nized by foresters, it is worthy of men- 
tion that this tree has been given credit 
for bringing more money into the state 
of Tennessee than any other species of 
timber tree. It is probably the only tree 
for which there is a steady market for 
wood of all sizes from one and one-half 
inch bean poles upward. The durability 
of its wood ranks with that of black 
locust. The tree is comparatively free 
from attack by insects and fungi. Stump- 
age values during the past fifteen years 
have ranged from $15 to $30 per thou- 
sand board feet, depending upon logging 
conditions. The superiority of red cedar 
lumber for closet linings, cedar chests, 
pencil slats, etc., is well recognized. Ex- 
ceedingly close aulizaion can be prac- 
ticed with red cedar because of the de- 
mand for ‘small dimension stock, and the 
ability of the cedar oil industry to utilize 
all parts of the tree, including the saw 
dust and stumps. Split rail cedar fences 
that have been in use for seventy-five 
years are eagerly purchased for pencil 
slats at $14 per ton. Old cedar log 
buildings that were constructed more than 
a century ago are sought out, purchased, 
and the logs cut into cedar boards and 
pencil slats. 

Cedar adapts itself well to most all 
types of soil and thrives on very rocky 
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ledges where other trees cannot exist. It 
will grow on areas that are too dry and 
barren to produce other trees of commer- 
cial importance. Red cedar in the vicinity 
of the Lebanon Cedar Forest reaches thir- 
ty-six inches d.b.h. and a height of eighty 
feet. An eight-inch stick, six feet long, 
is considered a saw log. 

Approximately six hundred pounds of 
treated red cedar seeds have been planted 
in nursery beds following usual nursery 
practices. Various quantities have been 
sown per square foot, different amounts 
of fertilizer have been used and full sun- 
light to fifty per cent shade have been 
provided. All indications point to suc- 
cessful germination of the seed. If this is 
secured information will be available on 
which to base the quantities of seed to be 
sown following various kinds of treatment. 
Through other experimental work we hope 
to determine methods of producing seed- 
lings in quantities at reasonable prices, 
the planting stock age best suited for re- 
forestation, the best spacing and mixtures, 
planting methods, and other details which 
will promise reasonable success in _ar- 
tificial reforestation. During the fall of 
1936 a total of 1,175 pounds of red cedar 
berries were collected. The seeds were 
treated in many ways that seemed to 
promise success in causing an after-ripen- 
ing and breaking down of the hard seed 
coat so that germination would be secured 
in one year. The most successful of these 
experiments are described. 

Cedar berries were frozen in a block of 
ice and permitted to remain for a period 
of twenty-one days. At the end of this 
period the ice was placed on a canvas, 
permitted to melt and the seeds were de- 
pulped. After this treatment, five pounds 
of cedar berries were found to yield one 
pound of clean seeds. These seeds were 
kept moist and at the end of thirty-five 
days germination started. On the forty- 
fifth day a rag doll test indicated that the 
percentage of germination had reached 
56.2 per cent. 
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In another experiment seeds wed 
cleaned by running them through a wrin 
er and working them through a small wi 
mesh. These seeds were stratified in pe 
moss and placed in a refrigerator at 
temperature of 41° F. for a period 
sixty-six days. They were kept moist 
all times and at the end of this peri¢ 
sixteen per cent germination was secure 
It is probable that a larger percentage 
seeds would have germinated if permitti 
to remain under these conditions a longs 
time, but the seeds that germinated fii 
would undoubtedly have been injured 
that they could not have been successful 
planted. When these seeds were sown 
larger percentage of germination result 
immediately. 

Another experiment was based upon t 
general understanding that red cedar see 
will germinate immediately after passi 
through the digestive tract of a bird. 
the vicinity of the Lebanon Cedar For 
millions of robins have found their win} 
haven each year and seedlings have gy 
minated abundantly beneath these rok 
roosts. An effort was made to prodt 
the same effects artificially. One gall 
of one-half of 1 per cent solution |) 
hydrochloric acid was secured and ci 
ounce of pepsin was added. These «| 
reported to be the active ingredients of} 
bird’s stomach. Clean red cedar seed w 
soaked in this solution for two houl 
Then it was removed and soaked in a so} 
tion of one quart of slightly alkaline so}: 
tion and one ounce of pancreatin for fj 
hours. This solution is similar to ‘| 
intestinal action of the bird. Seeds trea” 
in this way were stratified in peat mij) 
and kept at a temperature of 71° F. ai) 
41° F. At the end of a sixty-day peri) 
the seeds stratified at 71° showed 33.7 |. 
cent germination and those stratified |) 
41° F, showed 20 per cent germinatii) 

Still another experiment included | 
scarifying of seeds by scouring them | 
tween two rough surfaces until the sé 
coats were very thin. They were tl| 


oaked in the solution described above for 
period of five and one-half hours and 
atified in peat moss for a period of 
y days. At the end of the period 
ere was 53.6 per cent germination. 

A number of other experiments were 
sonducted with various degrees of success. 
me were impractical, both because of 
: laborous treatment necessary, and the 
rohibitive expense. 

comparison of the results obtained 
pm the above experiments indicate the 
ighest percentage of germination was ob- 
ined from the seed frozen in a block of 
The cost of the ice treatment is $1.20 
t 100 pounds of berries. A refrigerator 
fuipped to handle an equivalent number 
EF seeds will cost about $225 in addition 
the cost of operation. The cost of the 
d treatment is comparatively low, but 
he treatment is complicated and requires 
msiderable time and attention. When all 
factors are considered, it is believed that 
@ most practical and economical method 
| obtaining rapid germination in one 
ear may be secured by freezing red cedar 
ies in ice for a period of twenty-one 


Securing germination in one year is 
ily the first step in solving the difficult 
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problems of quantity nursery production 
of red cedar. After seedlings have been 
successfully produced in the nursery and 
the best method to plant them successfully 
in the field has been learned, there re- 
main many details concerning the silvicul- 
tural methods that will most easily pro- 
duce cedar forests. The spacing neces- 
sary to produce saw logs free from defects 
is a very important factor because it is 
known that limbs should not be pruned 
from these trees. If the limbs are cut 
close to the trunk they will not heal over. 
The best method now used where limbs 
must be removed is to leave a stub from 
eight to ten inches long. 


Everyone familiar with red cedar in 
central Tennessee recognizes it to be an 
important timber tree. Foresters cannot 
evade their responsibility in determining 
methods of nursery production and silvi- 
cultural requirements necessary for its best 
growth. The Resettlement Administration 
is endeavoring to do its share of the work. 
Other foresters and individuals having ex- 
perience in growing of red cedar are ur- 
gently requested to report their experience 
with the best methods of re-establishing 
this valuable timber tree. 


A TREE CLASSIFICATION FOR LODGEPOLE PINE IN COLORAD( 
AND WYOMING 


By R. F. TAYLOR . 
Rocky Mountain Forest and Range Experiment Station | 


Lodgepole pine trees in Colorado and Wyoming are classified into four vigor classes. 

With little practice these four classes may be readily recognized by external appear- 

The differences in the rate of growth of trees in the four classes are highly 
significant in both uncut and cut-over stands. 


ances. 


HE lodgepole pine stands of Colo- 
rado and Wyoming on sites capable 
of producing merchantable timber 
lie almost entirely within the National 
Forests. Ever since the Forest Service was 
established in these two states the lodge- 
pole pine stands have been under forest 
management. Mature stands were marked 
for selection cutting, and cutting cycles 
were roughly computed with very little 
growth data as a basis. As the growth 
was known to be many times the annual 
cut, lack of accurate growth and yield 
figures was not a serious matter. Now, 
however, both the number and size of 
timber sales are rapidly increasing and 
although the growth still greatly exceeds 
the annual cut, over the region as a whole, 
there are now many small units which 
must be managed on the basis of more 
accurate information as to growth and 
yield, and which must be marked for cut- 
ting with a more accurate knowledge of 
what the individual trees composing the 
residual stand will do after cutting. As 
this type of information will soon be 
necessary for the entire lodgepole pine 
type in Colorado and Wyoming, growth 
and yield studies are being started for 
both the immature, even-aged stands and 
for the large areas of mature, uneven- 
aged forests which are cut by the selec- 
tion system. 

Two things are needed in order to in- 
crease accuracy in managing the lodge- 
pole pine stands. One is more accurate 
marking knowledge and the other is more 
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accurate growth data for predicting futl) 
cuts and the size of working circles. * 
growth and yield tables are made mi 
accurate by classifying the trees accord 
to their growth potentialities. In order 
leave the stands in the best possible si 
cultural condition after cutting the mé 
er must know these tree classificatic 
Knowing that for a certain site and a + 
tain residual volume per acre he can 
tain a certain future rate of growth, 
leaving a definite percentage of these ~ 
classes, he will mark accordingly. 

The purpose of marking trees for 
logger has always been to leave the st| 
in the best possible silvicultural cox» 
tion, but often this ideal is lost sight)” 
in the effort to satisfy the buyer. Lag. 
it is possible that marking has suffej) 
from the necessity of using inexperieri) 


C.C.C. crews for this work. The 


help to systematize marking as inexp: 
enced men can soon learn the vi 
classes, and with instructions as to 
percentage of vigor classes to markifh 
leave above or below certain diame4) 
there will be less guesswork involved, 

It is probably true that the most vil 
ous trees are the most resistant to | 
ease and insect attack and it willl? 
shown that they make the fastest gros 
They should therefore make the best | 
ents for reproduction. By a system 
marking that removes the poor w! 
classes the stand will gradually be)» 
proved in growth rate, resistance to | 


and insect attack, Marking by the 
classification system is merely tree 
ng to produce better stock. 

ith additional work to determine just 
lat constitutes release for each vigor 
iss it should be possible for the marker 
know, approximately, what rate of 
to expect of the unmarked trees 
fter cutting. For example, he will try 
> leave all vigor class A trees, which 
row the fastest, and if he cannot release 
mem they will make good growth any- 
ow. If he can release them, so much 
ie better. He would probably weed out 
ll the D’s which are the least vigorous 
nd the slowest growers and mark all C’s 
vat cannot be released on 3 sides. He 
uld make every effort to leave all B’s 
to release them on more than one 
This will be explained in more 
tail later. 

| No set of hard and fast rules could 
pply, for marking is an art and good 
adgment is needed. Marking can ruin 
' good stand or set it on the road to 
ilvicultural perfection. The vigor classes 
re a tool to be used by the marker who, 
resumably, knows his trade and can 
to use a new tool that will aid him 
his work. 

Many tree classifications are known but 
ost of them apply to even-aged stands 
aly. Examples are those developed by 
staft (6), Heck (4), Schotte (7), and 
maib (1). In 1922 Dunning (2), indi- 
ted the need for a classification in se- 
ectively-cut ponderosa pine and in 1928 
mblished (3) his now widely used classi- 
ication for that species. He set up seven 
lasses defined by combinations of fac- 
8rs influencing vigor, the major ones 
emg age, degree of dominance, and 
Yown development. In 1936 Keen (5) 
eported upon an amplification of Dun- 
Hmg’s classification for identifying pon- 
lerosa pine susceptible to insect attack 
n the Northwest. Keen’s classification 
onsisted of four age groups, and within 
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each, four vigor classes, a total of 16 
tree classes. 


MetHops UsEep 1n DEVELOPING A LODGE- 
POLE PINE TREE CLASSIFICATION 


A classification of conifers based upon 
actual rate of growth in volume and 
identified by outer characteristics indicat- 
ing this rate of growth was assumed to 
be basically sound. Two factors con- 
tributed to making the lodgepole pine 
classification a simple one. One factor is 
this: the age range in stands of mature 
lodgepole pine stands cut by the selection 
system in Colorado and Wyoming with 
which the timber marker will have to 
deal, and which will be used in construct- 
ing growth and yield tables for selec- 
tion stands is such that it is unnecessary 
to divide the classification by ages. Vigor 
classes alone are necessary. This will be 
explained in more detail later. The 
other factor is that for lodgepole pine 
trees 8 inches d.b.h. and larger, which 
are the ones considered in marking, di- 
ameter growth is representative of board 
foot volume growth. In ponderosa pine 
this would not be true as height is highly 
correlated with volume growth, but in 
lodgepole pine the use of height as well 
as diameter in determining board foot 
volume increases the accuracy of volume 
determination less than 4 per cent in the 
merchantable stands sampled. For this 
reason diameter growth alone has been 
used as a basis for assigning test trees to 
a vigor class. 

First, an attempt was made to identify 
each of the four vigor classes, A, B, C, 
and D, in a typical merchantable uncut 
lodgepole pine stand, using Keen’s de- 
scriptions for ponderosa pine. Ten trees 
of each vigor class were tagged and an 
increment core taken from ooh In the 
laboratory, growth in diameter for the 
past 30 years was measured under a 
microscope. Growth rates and assigned 
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vigor classes were compared and the 
data analyzed statistically. With this in- 
formation the same trees were again ex- 
amined and individual trees having growth 
rates close to the average of the 10 trees 
in their vigor classes were described. 
Other trees which apparently had been 
misclassified were more closely inspected. 
In many cases defects in the crown were 
discovered which lowered the tree’s vigor 
class. 

This whole process was repeated in 5 
different stands, the last 2 trials includ- 
ing over a hundred trees each. The men- 
tal image of each vigor class was clearer 
with each trial and descriptions were im- 
proved. 

To determine if the relative difference 
in growth rate found in uncut stands ap- 
plied in cut-over stands released by log- 
ging a test was made on an area logged 
19 years ago. Here a slight error was 
probably introduced as vigor classes had 
to be estimated as of the time of cutting. 
Thirty-two trees were selected in each 
vigor class, 8 released in one quadrant, 8 
in 2 quadrants, 8 in 3 quadrants, and 8 
in 4 quadrants. The removal, in logging, 
of one tree within 20 feet of the residual 
tree, that tree being large enough to com- 
pete with the residual tree for water, 
light, etc., was considered as full release 
in one quadrant. The removal of 4 such 
trees on 4 different sides, constituted full 
release for the residual tree. The process 
was repeated in a stand cut 22 years ago 


TABLE 1 


AVERAGE D.B.H. GROWTH OF VIGOR CLASSES IN 5 
LODGEPOLE PINE STANDS 


Vigor classes 
A B C D 


tand Average d.b.h. growth—50th inches, 
number past 30 years 

1 101.8 78.1 47.0 31.4 

2 93.0 52.4 34.4 25.0 

3 73.0 59.0 37.0 24.0 

4 72.0 66.6 31.36 24.6 

5 93.18 58.6 3005 22.35 
Average 86.59 62.94 37.02 25.47 
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where nothing remained but vigor clas 
C and D. | 

As a result of this work and the sta 
tical tests, final descriptions of the vig 
classes were drawn up. 


RESULTS 


1. The Vigor Classes——tThe results) 
the tests in the 5 uncut stands are sho 
in Table 1]. 

For each individual test an analysis: 
variance was made to determine if 
difference in growth rate of the 4 vij 
classes was real or due to chance. 
each instance the difference was found 
be significant between the vigor clas 
but not significant within them. In oti) 
words, for any one stand, the aver 
rate of growth of the A’s was hig# 
than the rate of growth of the B’s (the 
higher than the C’s, etc.), but the di 
ence in rate of growth within the vi 
class was not large enough to be | 
nificant. In the first tests individual tr 
were sometimes assigned to the wre 
vigor class, but the last tests showed gil 
improvement in recognizing the true vil) 
class of trees. For those interested in |) 
statistical method the following tables } 
given: 

Table 2 indicates very significant 
ferences between the average growth rg 


TABLE 2 
SUMMARY OF ANALYSIS OF VARIANCE FOR 5 STJji 


Difference 


within or 

between 
Stand vigor Degreesof Mean 
number classes freedom square a 


Between 3 
Within 

® Between 
Within 

3 Between 
Within 

4 Between 
Within 

5 Between 


36 

3 

36 

3 

36 

3 

96 

3 

Within 124 


f the 4 vigor classes and Table 3 shows 
the actual differences obtained. In Table 
note the difficulty in trying to tell the 
and D’s apart in the first, second, and 
ourth test. In tests 1 and 2 lack of ex- 
erience caused the trouble. In test 3 the 
\difference between C and D was cleared 
ip. Test 4 was made by a field assistant 
who had been drilled a few hours in iden- 
ifying the vigor classes. His errors oc- 
red in the two hardest comparisons— 
yetween the A and B trees and between 
ne C and D trees. In test 5 the assistant 
orrectly identified the classes which were 
ecked in the field by the writer and no 
hanges made. The laboratory core an- 
jalyses confirmed the identifications. 
1 _ The vigor class descriptions were made 


effectively without practice and 
snowledge gained by experience. All the 
ifs” and “buts” cannot be put into one 
{set of instructions. 

In the tests on cut-over areas similar 
relative differences between the growth 
rates of vigor classes were found but the 


© release. (Figures 3, 4, 5, and 6.) 
2. Description of Vigor Classes—The 
outline of vigor class A, Figure 1, is 
jused as a basis for tree form comparison. 
it will be referred to as the ideal outline. 


VIGOR CLASS A 


Crown area, 55 per cent or more of the 
ideal outline. 
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Crown length, 60 per cent or more of 
the bole length. 

Crown vigor, dense, full, of good color 
and pointed. 


VIGOR CLASS B 
Crown area, 30 to 55 per cent of the 
ideal outline of vigor class A. 
Crown length, 50 to 60 per cent of the 
bole length. 
Crown vigor, moderately dense, full, of 
good color, pointed to slightly rounded. 


VIGOR CLASS C 


Crown area, 15 to 30 per cent of the 
ideal outline of vigor class A. 

Crown length, 40 to 50 per cent of the 
bole length. 

Crown vigor, sparse, 
poor, never pointed. 


bunchy, color 


VIGOR CLASS D 


All live trees of poorer vigor than 
class C. Includes trees with class A, B, 
or C outlines but with dying tops or 
stag heads. 

Experience will show that exceptions to 
these rules occur. For example, there 
are certain trees with a class A outline 
but with extremely sparse crowns. The 
top is pointed and the long, thin branches 
have an upward twist at the tips. These 
are usually vigor class A. There are also 
spear-topped trees with a sharply pointed 
wide top but short crown length. These 
are usually class B trees even though the 
crown is shorter than specified in the 
descriptions. With practice these excep- 


TABLE 3 
ACTUAL DIFFERENCES BETWEEN VIGOR CLASSES IN THE 5 TESTS* 


Vigor 


g ‘Difference less than 2 standard deviations. 


’ Difference in d.b.h. growth in 50th inches 


lass Test] Test2 Test3 Test4 Test5 

_ AB 230 41.0 14.2 are 34.6 
55.8 58.6 36.0 40.9 57.8 
70.4 68.0 ~49.4 47.7 70.83 
Blak 18.0 21.8 Soe D352 
46.7 27.4 aay 42.0 36.25 
15.63 9.407 13.4 6.8? 13.0 


Two standard deviations 


Test 1 Test 2 Test3 Test 4 Test 5 
DT 17.56 6.42 12.8 6.06 
OBI 17.56 6.42 2: 6.25 
DH 17.56 6.42 12.9 8.36 
23H 17.56 6.42 7.0 6.08 
out 17.56 6.42 8.2 7.82 
DENT 17.56 6.42 7.0 8.36 


_ “Unequal numbers of trees in vigor classes for tests 4 and 5. 
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tions and others will become familiar to 
the marker. 

3. The Relation of Age to Rate of 
Growth.—It has been stated that age is 
not a factor in marking lodgepole pine 
stands. Figure 2 shows the diameter 
growth rate of the 4 vigor classes over 
age. It will be seen that in the uncut 
stands, class D trees less than 106 years 
of age are growing faster than class C 
trees over 230 years old, and that class 
B trees under 130 years old are growing 
faster than the class A trees over 210 
years of age. If the marker cannot dis- 
tinguish ages by outer characteristics this 
appears to be a chance for him to leave 
the wrong trees in the residual stand. Ac- 
cording to a statistical analysis of ages 
encountered in the tests 68 per cent of all 
the trees the marker encounters will be 


Class A 


Class B 


Fig. 1—Diagram of vigor classes, 


JOURNAL OF FORESTRY 


between 130 and 210 years of age. In 
other 32 instances out of 100 he mighi 
make a mistake unknowingly but th 
chances of his doing so are small. Aj)” 
cording to an analysis of the percentag} 
of tree classes found in the stands sa ve 
pled there will be, by number, about | 
per cent A’s, 24 per cent B’s, 46 per ce 
C’s, and 25 per cent D’s. Statistical tesd 
show this to be about normal. The ave: 
age stand of 100 trees therefore has | 
total of only 29 trees in the A and fF 
vigor classes; only 5 class A’s. Sixtil 
eight per cent of them will be betwee(” 
130 and 210 years of age where no mij) 
take in rate of growth would be madi. 
able B’s and perhaps 3 questionable Aj. 
out of 100 trees. If the marker is choc} 
ing between an A and a B he could }} 


Cass -C 


prepared from photographs. 


his chance of a mistake is 1.5 out of 
' 100. Also the chances of having an A 


tion, if good marking is practiced few 
*s or B’s will be removed. All this is 
assuming the same rates of growth after 
cutting. Figure 3 shows that the A re- 
sponds to release better than the B. 
| Therefore, in a choice between the two the 
-marker should leave the A. 
Figure 2 also shows that vigor class C 
{ grows faster after release than vigor class 
| D. The policy undoubtedly will be to 
remove all the D’s and as many class 
ee as can be disposed of. Although no 
~ marked correlation between age and di- 
id, ameter was found, removing the vigor 
elass C trees from the largest diameter 
is apt to remove more old 
« ones that young ones, and if this is done 
all C trees remaining would be faster 
_ growing than any D that might have 
been left. 
4. The Effect of Release—Figure 2 


Qamerer growth af breast herght in 30 years ~ 50 inches 
8 


— ¢ 4 1 4 4 4 = re 4 
oO 100 120 140 460 180 200 220 240 260 
Age - Years 
Fig. 2—Diameter growth of vigor classes ac- 
cording to age. Uncut stands. 
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shows the effect of average release in a 
cut-over stand. In Figure 4 the effect is 
shown by the number of sides, or quad- 
rants released. Further study of release 
is necessary, and will be made, but a 
preliminary study indicates that removal 
of more than one competing tree in a 
quadrant has little additional effect on the 
residual tree. The closeness of the curves 
for B and C trees is probably due to 
slight mistakes in classifying the trees as 
of 19 years ago. 

From Figure 3 it is evident that resid- 
ual trees should be released on 4 sides to 
make the best growth and that the best 
release for a D results in little better 
growth than the least release for a C. 
Table 4 is based on Figure 3. 


TABLE 4 


RATE OF GROWTH AFTER CUTTING (IN DESCENDING 
ORDER) BY VIGOR CLASSES AND BY AMOUNT 
OF RELEASE 


Vigor class and number sides released 
A4 


A 3 
A2 
B 4 
Al 
C4 
B 3 
Gs 
B2 
Bl 
OP 
D4 
Gy 
D3 
D 2 
Di 


In Figure 5 all vigor classes and re- 
lease classes are thrown together and the 
total diameter growth by age classes for 
19 years shown before and As average 
release. The point to be emphasized is 
that growth increase due to release is al- 
most as great in the old trees as in the 
younger ones, although the actual rate of 
growth is less for the old trees. The 
previous discussion of age, however, 
showed that differences in growth were 
not great enough to make’a division into 
age as well as vigor classes necessary. 


874 


ee cutting - cutover 
Stand / 


Z.— &ehore cutting: cutover 


stand ¢ 


“before eee average 
5 stands 


Diameter b.4. growth in inches - 19 Years 
8 
T 


o i= ee eel ee 
A 2 G 2 


Vigor Class 


&2s/5 32 trees, cach cross mark 


Fig. 3—Diameter growth of vigor classes before 
and after release by logging. 
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Fig. 4.—Growth rate of vigor classes after re- 
lease by number of quadrants released. 
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Fig. 5.—Diameter growth of trees pefore am 
after release by logging, all vigor classes. 
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Figure 6 confirms, by data from an- 
other area, the less well-defined curves 


of Figure 4. The decrease in growth of 


the unreleased trees is probably due to 
_ drought conditions during the past few 
_ years. 


SUMMARY OF RESULTS 


1. Differences between vigor classes A, 
B, C, and D as expressed by diameter 
growth in uncut stands are highly sig- 
nificant each from the other and the 
classes may be recognized by external ap- 
pearances with a little practice. 

2. In cut-over stands a similar propor- 
tionate difference between the growth rate 
of vigor classes occurs, the A’s making 
the best growth and the D’s the poorest. 
This difference may be further broken 
down by number of sides released. Table 
4 shows the relationships. 

3. Age cannot as yet be recognized in 
mature stands of lodgepole pine from 
external appearance of the trees, but for 
marking purposes it is not necessary to 
separate the trees into age-class groups. 

4. The percentages of vigor classes 
shown to occur in uncut mature stands 
are probably normal. 

5. Diameter growth plotted over age 
has almost the same trend before cutting 
as after cutting, with average release. 


A TREE CLASSIFICATION FOR LODGEPOLE PINE 
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The 200 year-old trees increase their di- 
ameter growth almost as much as_ the 
100 year-old trees. 
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BRIEFER ARTICLES AND NOTES 


DELAYED GERMINATION IN AMERICAN ELM 


Although the seed of American elm 
(Ulmus americana L.) is commonly con- 
sidered to retain its viability for only a 
short time, unless placed under controlled 
storage conditions, an incident has oc- 
curred which proves that there are excep- 
tions to this rule also. 

At the Lower Michigan Branch of the 
Lake States Forest Experiment Station 
located near Roscommon, Mich., during 
the last week of June 1936, one bed was 
sown to seed of American elm collected 
from the current crop at Tawas City, 
Mich. The seed were sown broadcast on 
top of the soil (Grayling sand) and then 
covered to a depth of about one-half 
inch with sawdust. The bed was kept 
well moistened until germination was com- 
pleted. A stand of approximately 80 seed- 
lings per squave foot resulted. 

In May 1937, before these seedlings 
had begun to burst their buds, small 
plants sprouted quite uniformly over the 
bed between the seedlings already estab- 
lished. It was first assumed that these 
newcomers were weeds, but their remark- 
able resemblance to newly germinated 
elm seedlings prompted leaving them for 
further development. They have since 
developed secondary leaves and are, with- 
out a doubt, American elm seedlings. 
These new arrivals average about 20 per 
square foot of seedbed. 

Adjoining beds were sown in the same 
manner with seed of Ulmus glabra Huds., 
Ulmus effusa Willd., and Ulmus oumle 
_ L. during the first part of July, but none 
of these species displayed this phenome- 
non of delayed germination, although the 
latter two species established good stands, 


The causes of this occurrence are sub)” 
ject to conjecture only. The first guess}. 
might be that there had been some natural], 
seeding in the American elm bed, but), 
that possibility is eliminated since there 
are no elm seed trees within several miles: 
and no American elm seedlings appearecj 


this spring in any other beds. " 


This condition probably was caused byl 
some one, or combination of severalll . 
meteorological factors which have bee 
somewhat out of the ordinary since these, 
seed beds were established. During early 
July 1936, new heat records were estab, 
lished for the state of Michigan. At Ros: \ 
common there were six consecutive days| 
with maximum temperatures of 100° F) 
or greater. Then, beginning about Aud) 
gust 20, there were abundant rains whic bi 
produced a wet fall. The winter of ; 
1936-37, too, was unusual. There was inj) 
sufficient snow to cover the ground more: 
than a small fraction of the time, the( 
maximum depth at any one time being). 
only six inches. On the other hand, mucki 
of the winter precipitation came as rai 
and sleet, and the ground was frozen a 
good part of the time. 


Just how these factors made it possible f 
for about 20 per cent of all the seed), 
(ordinarily of ephemeral viability) which) 
germinated to retain its viability for one() 
year is unknown, but the fact remains| 
that this did occur. ' 

Seed of jack pine, Pinus banksianc) 
Lamb., broadcast sown in the field ai!) 
Roscommon in May 1936, also showeci 
evidences of delayed germination, since|, 
about half the seedlings found in a req: 
cent count were one year old and _ thé 
other half newly germinated this spring) 


/ 
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mecated on the plot have never caught 
The occurrence of delayed 
2 Besination with this species, however, 
| is not nearly as remarkable as it is in the 
ease of elm, but the same factors are 
eekely to be responsible for both cases. 
Pau O. Rupotr, 
Lake States Forest 
Experiment Station. 


5 &% 
THe ImprROvVED SARATOGA TREE LIFTING 


MACHINE 


The Saratoga tree lifting machine was 
first illustrated and described in the Jour- 
_ NAL OF Forestry for April 1935, pp. 439- 


- 
_ 440. Since that time some changes have 


been made which have improved mate- 
” 


_rially the value of the machine. The 
B machine is still fundamentally as origin- 
ad ally described, that is, the lifting device 
i.» is attached directly to the tractor itself. 
| In the improved machine, the essential 
* features of which are shown in Figure 1, 
_ both the tractor and the lifting device are 
__ of stronger construction. The main fea- 


ture of the lifting attachment is the inclu- 
sion of two steel John Deere plow beams, 
_ at the lower end of which two 


a 


“shoes” are 


Fig. 1—The improved Saratoga tree lifting 
machine. 
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attached for holding the blade, from one 
to the other and at the proper angle. 
The blade is 64 inches long, 6 inches wide 
and one inch thick at the back. It is 
built up of three pieces of iron, forming 
a more or less “V” shaped blade as 
viewed in x-section. The upper ends of 
the beams are attached to an angle iron 
which is attached to the tractor and serves 
as a draw-bar. The attachment of the 
plow beams to the draw-bar is such that 
the whole lifting devise can be raised or 
lowered at will. Two handles of pipe are 
attached parallel with the upper part of 
the beams. These handles extend directly 
to the rear while lifting. One man works 
on each handle, he aids in adjusting the 
lifter while in operation and uses it to 
raise the attachment at the end of the 
row. When the attachment is raised the 
handles are vertical. The whole attach- 
ment is fastened in this raised position, 
and the tractor is free to move to another 
row or to any other part of the field. A 
heavy iron bar attached at the turn of the 
plow beams helps to hold the attachment 
in place. 

The tractor used is a model “EK” Clet- 
rac, a crawler type with a drawbar horse- 
power of 22. Experience has shown that 
this type of tractor with no less horse- 
power is necessary for satisfactory per- 
formance under the variety of conditions. 
This particular tractor has a clearance be- 
tween treads of 531% inches, which is suf- 
ficient to straddle the usual 48 inch seed- 
bed. Transplants in rows 10 inches apart 
are lifted at the rate of 5 rows at a time. 
The height clearance of the tractor is 
sufficient to lift four-year transplants up 
to 15 to 18 inches high. Rlack locust 
seedlings up to two feet high are also 
lifted with ease. There is some “drag” 
on the tops of these taller seedlings, but 
no injury was apparent. 

The depth of the blade can be regu- 
lated by the men on the handles. The 
blade is so adjusted that the trees are 
lifted up 2 or 3 inches and then drop 
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back almost in place again. The soil is 
therefore little more than loosened and 
the trees can remain for a day or even 
longer without danger of drying out. This 
is of considerable practical advantage 
since one lifting machine can keep several 
lifting crews busy at one time, either in 
transplants or seedbeds, or both. 

The cost of the lifting attachment with 
labor included did not exceed $60. This 
type of tractor can be used in practically 
all other operations that are needed about 
a forest nursery. Other models or makes 
will probably be as satisfactory as this 
one. The principal specification being a 
large enough clearance in width and 
height. 

E. F. Lewis anp E. J. Exrason, 
N. Y. State Conservation Department. 
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A METHOD FoR MEASURING BROKEN AREAS 
With THE PoLaR PLANIMETER 

In area problems, foresters often find it 
necessary to eliminate internal areas such 
as B and C shown in Figure 1. The 
usual method for finding the net value of 
the larger Area A is to planimeter B and 
C separately and to subtract their sum 
from A. Individual planimeter readings 


are required involving considerable addi- 
tion and subtraction. 
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However, it is possible to measure the4 
desired area with one reading of the: 
planimeter if the boundaries of the in- 
side areas are joined by connecting lines¥~ 
to the boundary of the outside area. Sup-} > 
pose that the planimeter tracing point was4 
originally at O and that it travels clock-j~ 
wise around the boundary of A until it! 
reaches the point P. It now travels toy) 
Area C on the connecting line PQ, goess 


C, returns to the boundary of A via thed 
line PQ, continues traveling clockwise} 
around A, and repeats the same processs)” 
for Area B as for Area C. When the4 
tracing point reaches the origin O, the) 
planimeter reading will be the net valued, 
of Area A. The inside areas will haved 
been subtracted automatically. | 

The procedure can be varied somewhat. 
for different problems; for instance, iff 
the internal areas are close together, it 
may be desirable to join them with a con- 
necting line and to trace out both areas: 
before returning to the boundary of A.) 
By means of connecting lines, it is alsoy 
possible to include outside areas in the: 
measurement. The tracing point must{, 
travel clockwise around outside areas.) 
Rivers and roads, when shown on maps, p 
make good connecting lines. { 

In using the method described here fort 
measuring broken areas, it is necessary to} 
remember that: 


rections. The point cannot be lifted from) 
one area to another. The connecting lines: 
should be made as short as possible. 


(2) Areas inside the boundary of 


out clockwise. 
Grorce M. Byram, 
Appalachian Forest 
Experiment Station.| 
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Headwaters Control and Use. Papers 
presented at the Upstream Engineer- 
ing Conference, Washington, D. C., 
September 22 and 23, 1936. Pub- 
lished by Soil Conservation Service 
and Forest Service, U. S. Department 
of Agriculture, with cooperation of 
Rural Electrification Administration. 
xi-+ 261 pp. Illus. Government 
Printing Office, Washington, D. C. 
1937. Price 60 cents. 

When the New Republic describes this 
as “a third volume in what has come to 
be one of the most notable series of pub- 
lications ever issued by the United States 
government”, it is time for those inter- 
ested in or connected with forestry to 
realize that that phase pertaining to “in- 
fluences” is receiving challenging, serious 
consideration, and is no longer the aca- 
demic subject it has long been in this 
country. True, erosion-control activities 
on the National and State Forests since 
1933 have made this a realistic subject 
to many. Only recently, however, have 
we begun to see its ramifications and its 
close tie-up with major engineering proj- 
ects. 

It would be hopeless, within a reason- 
able space, to attempt even the lightest 
comment upon each of the papers in this 
volume, which, although tellingly illus- 
trated, is by no means “padded” with 
light graphic material. In fact, it is 
“heavy” throughout, and as the New Re- 
public further states, referring to the 
memorable “series”, “ “Little Waters’ was 
an elementary exposition addressed to lay 
readers at large. The ‘Great Plains Re- 
port’ dealt with a specific region and was 
addressed primarily to public administra- 
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tors and law-makers. ‘Headwaters Control 
and Use’ is a comprehensive treatise for 
the engineering profession.” 

We refuse to permit the forestry pro- 
fession to be omitted. This treatise and 
all that it implies in technique, organiza- 
tion, and political economy, is a challenge 
to our profession. And, lest the term 
“upstream engineering” discourage some 
foresters with the thought that the engi- 
neering profession is about to take over 
all conservation activities having to do 
with water, let the breadth of the term 
be implied by a quotation from Mr. 
Cooke’s article (p. 204): 

“And with respect to works themselves 
—mechanical manifestations of engineer- 
ing—there must be variety and unity. A 
beaverlike retarding dam back on a farm 
creek and a Boulder Dam on a trunk 
stream are parts of the same complex of 
engineering. Every device of stream con- 
trol may have a relation to every other 
device, but all dams do not have to be of 
concrete with a metal core. Stone, rubble, 
logs, and litter have each a part to play.” 

The book is divided into three main 
sections, of which the first gives the tech- 
nical background, the second the practices 
of conservation as conditioned by scien- 
tific facts, and the third the broader engi- 
neering and social significance of the en- 
tire subject. However, the character of 
the papers is not entirely consistent with 
these artificial divisions. 

Under Part I, “Water Behavior and 
Land-Water Relationships’, there are four 
chapters and primary papers with able 
discussions of each. Chapter I, Basic 
Principles of Water Behavior, is by 
Thorndike Saville, Dean of the College of 
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Engineering, New York University. Chap- 
ter II, Surface Run-off Control, is by Rob- 
ert E. Horton, well-known hydraulic en- 
gineer. Chapter III, Giving a Real Sig- 
nificance to Hydrologic Research on Small 
Areas, is by Merrill Bernard, Engineer 
of the Soil Conservation Service. Chapter 
IV, Influence of Vegetation on Land- 
Water Relationships, is by Isaiah Bowman, 
President of Johns Hopkins University, 
known to many Yale foresters and others 
as teacher and writer on forest physiog- 
raphy. 

Each of these chapters will hold great 
interest for the forester who expects to 
master fully even the limited subject 
which we have heretofore called “forest 
influences”. Chapter III is of special sig- 
nificance to those planning or executing 
small-scale runoff or streamflow observa- 
tions. Dr. Bowman’s paper will seem 
less “technical” because it deals, though 
critically, with forest, range, and agricul- 
tural problems with which foresters have 
more every-day contact. 

Part II, “Conservation Practices Based 
on Land-Water Relationships”, embodies 
nominally only five additional chapters, 
but Chapter VIII is an assembly of eight 
original papers and Chapter IX of four. 

Chapter V, Management and Use of 
Forest and Range Lands, by Earle H. 
Clapp, Associate Chief of the Forest 
Service, is the most up-to-date treatment 
of the plant-water relationships that has 
been given “official expression” by the 
Forest Service, in the long series of sim- 
ilar treatments issued since 1928. It sup- 
plements very nicely a somewhat more 
scientific discussion of similar points in 
Dr. Bowman’s paper. Although many 
telling examples of runoff relationships 
are cited, it is regrettable that the Forest 
Service is not yet armed with more ade- 
quate data on the flow of permanent 
streams, including ground-water discharge, 
—data which go beyond momentary, 
flashy runoff and bear more strongly 
upon the composition and performance 
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of the larger streams, the great rivers. 
This lack is clearly recognized in Dry 
Clapp’s recommendations for future re} 
search. Veritably, so far as the foresy~ 
flood relationship is concerned, researckl) 
has only scratched the surface. It is no 
quite generally recognized that what we 
conceive as “normal” topsoil is not merely 
an inert mass of fine or coarse particles 
but is a biotic entity of which vegetation) 
is a critical element, or, as Dr. Bowman} 
very aptly states it, soils and vegetatiori|, 
are “interdependent and _intercreative” 
But, the sub-soil is a meaningless thing tc( 
most people and even to many scientists|- 
who have “sampled” the soil with infinite 
patience and repetition. It is rarely) 
thought of as a reservoir holding not only 
water available for plants but, possibly) 
a “climatic balance-wheel” on which thej) 
habitability of a land may largely depend}, 
The phenomena of surface waters and ero} 
sion are important enough, heaven knows!” 
But until we have explored the sub-soiil 
conditions and _ ground-water supplies} 
much farther than most current experii: 
ments go, we shall never understand for 
est-streamflow relations nor any other im} 
portant aspect of headwaters. Foresters|” 
must master the whole subject of hydrol 
ogy to speak intelligently of forest influy! 
ences. To date the science has not beer!) 
fully employed in our problems. 

Engineers and laymen may accept aj 
face value the many examples given 0) 
runoff control by vegetation, or the “typ 
ical” figures for surface runoff adopted 
by Lowdermilk of the Soil Conservatior|, 
Service (p. 102) without being convinced) 
that forests or other vegetation play ar. 
important part in major floods. 
readily remembered “standards” 
off with rains of fairly high intensity are}, 
Forest, 2 per cent; grass, 5 per centli 
close-growing grains, 25 per cent; anc 
inter-tilled crops, 50 per cent. 

In view of the fact that only the North!) 
Carolina and California studies of thd 
Forest Service promise anything approachi) 


ing a complete picture of the effect of 
forest cover on major water supplies and 
stream regimen, we cannot accept Kors- 
tian’s comment and suggestion (relative to 
‘Clapp’s recommendations) that further 
extensive research in this field should be 
directed mainly toward the methods by 
_ which cover may be established and flood 
and erosion control may be advanced. 
_ The goal should be, first, to determine 
how important in flood-control undis- 
_ turbed forest cover may be; and second, 
to give nature a chance to restore forest 
conditions, a gradual process which man 
cannot accelerate in any great degree, 
and in which the planting of trees is only 
a first and not too important step. 
Chapter VI deals with Management and 
an Use of Agricultural Lands, Including 
Farm Woods and Pastures. The paper 
by H. H. Bennett, Chief of the Soil Con- 
servation Service, is discussed by six 
writers. Dr. Bennett’s preéminence in 
4 this field can never be doubted, and to 
the mind of the reviewer his writings, 
. since many years before the organization 
of the S.C.S. have carried an unusual de- 
_ gree of conviction because he is so ob- 
viously discussing facts which he has 
himself seen and interpreted. Probably 
no man in the Department of Agriculture 
has tramped so many miles over fields, 
examined critically so many soil condi- 
_ tions, or viewed the action of water upon 
soils under so many conditions as Dr. 
Bennett. Because he does not overestimate 
the importance of engineering in erosion- 
and stream-control, and fully believes 
that agricultural methods must be better 
adapted to the demands of nature, his 
comprehensive paper is by far the best- 
balanced picture of the situation which 
confronts us in the agricultural regions. 
_ There is no forester who cannot profit by 
knowing Bennett’s thoughts. 
Chapters VII and VIII, Control and 
Use of Small Streams and Special As- 
- pects of Application, nine papers in all, 
will be found intensely interesting to the 
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specialist, but are mainly hydrological in 
scope. 

Chapter IX, Conservation of Wildlife, 
appears to the reviewer as a pleasant 
diversion from the problem, although, 
of course, a good “selling point” for all 
“conservation” programs. 

Part III is entitled “In Larger Perspec- 
tive”. The papers by Morris L. Cooke of 
the Rural Electrification Administration, 
Sherman M. Woodward of the Tennessee 
Valley Authority, Maj. Gen. Edward M. 
Markham of the Army Engineers, Jacob 
G. Lipman, Director of the New Jersey 
Agricultural Experiment Station, Con- 
gressman Maury Maverick of Texas, and 
Charles H. Whitaker, all treat the subject 
in its political and human aspects. Mr. 
Woodward’s paper, particularly, is bulg- 
ing with factual matter for those who are 
more interested in the technical than the 
administrative phases of the subject. Dr. 
Lipmann, with the eye of the agricultural 
expert, envisions the broader needs of 
agriculture for the permanence of our 
well-being. His paper contains much 
that is informative. Not at all to be over- 
looked is the paper by a guest of the 
Conference, and official delegate of the 
Administration of Waters and Forests of 
France, M. Albert Magnein, who describes 
“Control and Use of Little Waters in 
France” in a thoroughly competent man- 
ner. 

CC.) G BATES: 

Lake States Forest Experiment Station. 
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Centralized Management and Utiliza- 
tion Adapted to Farm Woodlands 
in the Northeast. By C. Edward 
Behre and C. R. Lockard. 67 pp. 
Illus. Published by The Charles 
Lathrop Pack Forestry Foundation 
and N. Y. State College of Forestry. 
LOST: 

In recent years much consideration has 
been given to the possibility of establish- 
ing working circles where raw forest prod- 


882 


ucts can be assembled, manufactured and 
sold at a central point. Ii is a well known 
fact that farm woodland contributes in 
an important way to national timber pro- 
duction but in many cases the individual 
tracts are too small to warrant a mill be- 
ing set up. A central establishment might 
bring greater returns to the producer. 

This bulletin represents the culmination 
of an intensive study made in connection 
with the organization of the Otsego Forest 
Products Cooperative Association and cov- 
ers an area of about 700 square miles 
within a 15 mile radius centering on 
Cooperstown, N. Y. The introduction 
clearly states the present condition of the 
woodland in the Northeast and to some 
extent the condition of the forest industry. 
It explains in detail the forest utilization 
practices which result in forest depletion 
and summarizes the social and economical 
benefits of sustained yield and the value 
of centralized marketing. 

Information is presented on the history 
of the area and its economic possibilities 
are analyzed. The opportunities for util- 
ization and possible markets were given 
considerable study. Careful study was 
also given to the size and type of units 
needed to utilize and manufacture eff- 
ciently the raw products of the area. The 
report gives information on the quantity 
of raw material which could be produced 
annually on the entire area, and the ma- 
chinery and equipment required to take 
care of this output. 

The following proposals are made: 
Organization: Grouping of farm wood- 
land owners into a capital stock coopera- 
tive association; Forest Management: 
Adoption of light selective cuttings, not to 
exceed the growth in any period; Utiliza- 
tion: Development of integrated utiliza- 
tion in order to market the products most 
efficiently. 

Consideration of the social and educa- 
tional significance of such a cooperative 
established the principle that the forest 
output must be oriented from the view- 
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i 
point of maintaining the natural resources| 
rather than from that of maximum imme-| 
diate profits from conversion. | 

The authors conclude that with sufficient) ~ 
forest growing stock, scientific forestryy 
practice, adequate utilization facilities andj 
efficient business management, the chief} 
factor that will influence the success of aj 
forestry cooperative is the degree to whic 
its members understand and adhere to the 
basic principles of its organization andi 
give it enthusiastic and continuous sup} 
port. 

R. B. PARMETER, 
Extension Forester, Massachusetts 
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Valuation of Property. By James C)) 
Bonbright. 1271 pp. (2 vols.) Me-)\ 
Graw-Hill Book Co. New York: 
NOBY, IERGE GUL 

Many foresters in public service or inj 
private industry become concerned at one 
time or another with the necessity of de+|_ 
termining the value of forest or related: 
property. The property may be _ barei: 
land or land with merchantable timber; 
it may be a sawmill, pulpmill, railroad. 
or similar evidence of capital wealth; 

The appraisal may be necessary to deter:| 

mine the value of the property when con-|, 

templating its purchase, sale or exchange: 
to determine the total investment and the) 
solvency of the industry; for price fixing 
or corporate reroganization; for evidence 
in cases of over-assessment and_ other 
taxation matters, or for other reasons4 
Appraisals that will conform to the lega 
requirements of the courts can best be 
made only after consideration has bee 
given to opinions held by the courts wit 
respect to cases involving the valuatio 
of property similar to that in question 
and for a similar legal purpose, as taxail 
tion. if 
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profession should be adequately under 
stood. “Valuation of Property” is a boo 


well worth referring to when such prob- 
lems present themselves. 


The book is described as “a treatise on 
the appraisal of property for different 
legal purposes.” It presents the results 
of a research in legal and economic theo- 
ries of property valuation instituted by 
the author and carried on under the aus- 
pices of the Columbia University Council 
for Research in the Social Sciences. The 
author and his associates have studied 
several thousands of reported cases, cover- 
ing practically all major issues of value 
theory that have arisen in American prop- 
erty law. 

Part 1 of Vol. I relates to the con- 
cepts of economic value as developed by 
the economists and the courts. It includes 
a consideration of the problem of judicial 
valuation, concepts of property value, 
market or exchange value, value to the 
owner, and the concept of property as 
affecting the concept of value. Part 2 of 
Vol. I relates to estimating or proving 
value and describes the methods involved 
such as consideration of actual sales 
prices, actual or original costs, replace- 
ment cost, depreciation as a deduction 
from replacement cost new, capitalized in- 
come, and capitalized earnings. Vol. II 
is concerned largely with a presentation 
of the case studies, classified by reference 
to the specific legal purposes for which 
the valuation was made, i.e., taxation, to 
determine income, mortgage foreclosures, 
corporate reorganizations, public utility 
rate making, etc. This volume also in- 
cludes the conclusions, case index, and 
subject index. 

The author emphasizes that frequently 
the term “value” is used loosely to mean 
anything that one chooses it to mean, 
without reference to the accepted market 
value definition of academic economists. 
He states that in American law both the 
concept of value and the technique of its 
proof are decidedly influenced by the 
specific purpose for which the valuation 
is made and that the courts betray the ten- 
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dency to depart from the idea of value as 
sale price to the idea of value as worth to 
the owner. The author might have made it 
more clear that such departures are ordi- 
narily governed by the fact that in the 
cases concerned equity demands the find- 
ing of some other figure than market val- 
ue. His treatment of the various “concepts” 
of value based on court decisions is likely 
to be confusing to the reader who is not 
well grounded in economic theory. 

Of interest is that part of Vol. II which 
relates to the theory of social value and 
the technique of social appraisal although 
unfortunately the subject is not covered 
exhaustively. The author indicates, how- 
ever, three major difficulties with respect 
to this problem. (1) The lack of relation- 
ship between money values and human 
values, (2) the distinction between the 
value of a thing to a group and the sum 
of its values to the individuals separately 
considered, and (3) the difficulty of ana- 
lyzing and appraising the indirect social 
consequences of a proposed program of 
development. Controversy regarding the 
problem of social appraisal is between 
those having only a money outlook and 
those having only a social or indirect 
benefits outlook. The author states that, 
“One of the most promising fields for the 
development of concepts and measures of 
social value is offered by a study of pro- 
posed or realized projects such as the 
Panama Canal or the Tennessee Valley 
Authority . . .” He also might well have 
included as subjects of study the National 
and State Forests. 

A. Z. NELSON, 
U. S. Forest Service. 


REE 

Forest Fire Insurance in the Pacific 
Coast States. By H. B. Shepard. 
U. S. Dept. Agric. Tech. Bull. 551, 

168 pp. 1937. Price 20 cents. 
This bulletin, written for foresters, un- 
derwriters, and forest land owners, in- 
cludes brief elemental statements on in- 
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surance and timber growing. The under- 
writer can skip much of the section on the 
principles of fire insurance, but the for- 
ester and land owner will find much of 
interest packed in those few pages. 

Then follows a comprehensive discus- 
sion of the application of these insurance 
principles to forests and forest fires. The 
determination of insurable values in mer- 
chantable timber, second growth and plan- 
tations will surprise many foresters, be- 
cause these values for insurance purposes 
must not exceed the present market value 
of such property. Indeed, the reviewer 
believes that insurance of second growth 
stands and plantations cannot at this time 
ordinarily follow the replacement value 
as closely as the author indicates. 

The next section points out that in the 
past insurance always offered coverage to 
new and previously uninsurable risks un- 
der the protection of high rates and 
usually at a time when that new business 
was earning relatively large profits so that 
it could afford to pay high premiums. In 
the forest business the margin of profit, 
of course, is usually so low that high rates 
would practically wipe out the demand 
for such insurance, as has been the case 
thus far. Hence this study, the first of 
its kind in the field of new insurance, 
determines a safe statistical basis before 
underwriting is attempted. 

The study was confined largely to the 
Douglas fir region, the northern ponderosa 
pine region and the sugar pine-ponderosa 
pine region of California; the redwood 
region was not studied in detail because 
the mature trees are rarely killed by fire 
and because causative and contributive 
hazards there are similar to those in other 
regions. In the types studied it was nec- 
essary (1) to determine the extent and 
character of the losses; (2) to identify, 
evaluate, and classify hazard factors; 
_ (3) to determine values subject to loss 
from a single fire; and (4) to estimate 
the quantity of insurance that might be 
written at the required rating. 
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It was found that the normal loss ex- 
pectation in the Douglas fir region is 4.7’ 
cents per $100 of value, in the northern} 
ponderosa pine region 11.9 cents, and in 
the sugar pine-ponderosa pine region 11.3) 
cents. On the basis of these figures and] 
a premium income of from $150,000 to) 
$300,000 the following average premium” 
is suggested: Douglas fir region 50c per) 
$100, northern ponderosa pine 40c, and| 
sugar pine-ponderosa pine 35c. The wide 
spread between the normal loss expecta-‘ 
tion in the Douglas fir region and the: 
suggested premium is explained by the 
tremendous conflagration hazard (the au- 
thor had the benefit of the Tillamook; 
Fire!). These are, of course, average fig- 4) 
ures; schedules are given for each region 
listing various charges such as protection 
deficiency, climatic zone, class of timber, 
susceptibility of species, density, topog-/ 
raphy, logging slash, brush and grass-! 
land, dead or dying timber, snags, light- 
ning hazard, railroad, ranches and farms, | 
lumbering, recreation zone, and automo- 4) 
bile roads. Among the credits are listed |} 
firebreaks, railroad patrol, shut-down of 
logging during low relative humidity, sea- | 
sonal shut-down of logging, and less haz- 4: 
ardous equipment. | 

Foresters and forest landowners anxious} 
to obtain insurance protection will prob-+) 
ably be disappointed by the average rate} 
and the seemingly high charges for specif--) 
ic hazards. Whether the suggested rates: 
are higher than they need be could only} 
be questioned adequately after the recom-+) 
putation of the entire study and only an-- 
swered by actual experience. The re-- 
viewer hazards a guess that if not too) 
high as of 1934 when the study was com- | 
pleted, they will be higher than necessary’) 
as the years go by, because hazards cre-+ 
ated by or contributed to by man should|) 
generally decrease if our prevention efforts: 
are of any avail. 

The author deserves credit not only for) 
the painstaking study but also for the de- 
velopment of the study technique, no small | 


task in itself. It is to be hoped that the 
bulletin will not only be read but that it 
_may give impetus to actual underwriting, 
for after all the value of any investigation 
is dependent upon the adoption of its 
~ conclusions. 
P. A. HERBERT, 

Michigan State College. 
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Estate Woodlands. Published by the 
Royal English Forestry Society (R. 
C. B. Gardner, Secretary), with a 
foreword by the Duke of Buccleuch. 
London. 1937. Price Is. 


This bulletin sketches the treatment re- 
quired to place neglected English wood- 
lands of different types in productive con- 
dition, and shows how some of the ob- 
stacles to forestry practice are more ap- 
parent than real. It deals more with 
broad general principles than with the 
technique of individual forest operations, 
and refers landowners to men with spe- 
cialized training and experience for the 
actual conduct of the work. 


Apparently the only conflict between 
game management and good forest man- 
agement in Britain is the rabbit popula- 
tion. Rabbits have become such a pest 
that some landowners must expend 15s. 
or more per chain for fencing to exclude 
them from areas to be regenerated. 


One sentence in the section devoted to 
amenity is worth repeating: “It is a mis- 
take to think, as so many people appar- 
ently do, that the trained and professional 
forester has no eye for beauty; nor must 
it be assumed that amenity woods are 
necessarily in a class apart in woodland 
politics.” 

The section devoted to the marketing of 
forest products contains a number of very 
constructive ideas. 

T. E. SHaw, 


Purdue University. 
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Flood Control. 80 pp. American For- 
estry Association, Washington, D. C. 
1937. Free. 

In order to focus attention on floods as 
one of the country’s most perplexing con- 
servation problems, the 62nd annual meet- 
ing of the American Forestry Association 
was held jointly with the Ohio Forestry 
Association in Cincinnati May 31-June 3 
of this year. Devoted to the subject of 
water conservation and flood control, the 
meeting was notable for bringing together 
the forestry, engineering, soil conserva- 
tion, agricultural, industrial, and legisla- 
tive viewpoints. 

This brief but comprehensive publica- 
tion includes the numerous papers pre- 
sented at the meeting. In reading them 
one is convinced that the problems of 
flood control and water conservation are 
not to be solved by engineers, foresters, 
or soil conservationists working independ- 
ently. As a matter of fact, the represen- 
tatives of these professions whose papers 
are published herein emphasize that the 
attack on flood control must be a con- 
certed one, with all agencies contributing 
their quotas of technical knowledge and 
skill. 

In addition to the key-note statement 
by James G. K. McClure, Jr., President 
of the American Forestry Association, 
there are eleven informative papers by 
outstanding authorities. The legislative 
viewpoint is discussed by Hon. William 
M. Whittington, Chairman of the House 
Committee on Flood Control. The for- 
esters’ viewpoints are stated by Edmund 
Secrest, State Forester of Ohio, Dean 
Graves of the Yale Forest School, and 
C. L. Forsling of the U. S. Forest Service. 
The engineers’ viewpoints are presented 
by Gen. Max C. Tyler and Col. Dabney 
Elliott of the U. S. Army Engineers, Sher- 
man M. Woodward of the Tennessee Val- 
ley Authority, and C. H. Eiffert of the 
Miami Conservancy District. The soil 
conservation viewpoint is outlined by W. 

S. Soil Conser- 


C. Lowdermilk of the U. S. 
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vation Service; agriculture’s by Secretary 
Henry A. Wallace, and industry’s by Dr. 
Wilson Compton. 

In a word, this interesting publication 
brings together for public consideration 
several viewpoints which twenty years 
ago would have been divergent in the 
extreme, but which today are happily 
harmonized and integrated. It affords a 
glance into the future when water con- 
servation and flood control will be no 
longer a hope but a reality. 

HENRY CLEPPER. 


RAB 


Die Vorratswirtschaft. Erster Teil. 
Die Waldbautechnik der gréssten 
Wertleistung. By Konrad Rubner. 
x +115 pp. J. Neumann, Neudamm 
and Berlin. 1936. Price 6.50 RM. 

Curiously, at almost the same time that 
American foresters were attempting, 
through the forest industry codes, to bring 
about the substitution of partial cutting 
for extensive clear cutting, a movement 
with similar objectives was on foot in 
Germany. There, clear cutting followed 
usually by artificial regeneration had long 
been the rule in a large part of the pub- 
lic as well as the private forests, partic- 
ularly the pine forests. A few individ- 
uals—and these were mainly private tim- 
berland owners—had demonstrated to 
their own satisfaction that partial cutting 
and continuous maintenance of a forest 
cover, with very small clearings or none 
at all, gave better yields even in pure 
forests of Scotch pine. Their views were 
not accepted, however, by the majority 
of the leaders in the forestry profession, 
at least in northern Germany. 

The political revolution of 1933 brought 
with it a revolution in forest management. 
First, it was decreed that henceforth the 
standard form of management in the state 
forests of Prussia should be some form 
of partial cutting. This was soon fol- 
lowed by the “forest devastation law”, 
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which practically forbade clear cutting | 
of any considerable area in any public 
or private forest in the entire Reich. The: 
emphasis has now shifted from seeking» 
the maximum immediate profit in harvest- 
ing the timber crop to the development 
and maintenance of the optimum soil con- 
ditions and the optimum growing stock—_ 
which, of course, is expected to bring the | 
greatest return to the national economy 
in the long run. This is what is meant 
by Vorratswirtschaft—iiterally, growing | 
stock management. Concentrated cutting } 
and regeneration are giving way to sin- 
gle-tree cutting, major dependence is 
placed on natural regeneration, and more 
attention than hitherto is being given to 
improvement cuttings, thinnings, and oth- 
er silvicultural measures tending to im- 
prove the quality of the growing stock 
and hence the ultimate yields. The ten- 
dency is to place at least as much em- 
phasis on quality as on quantity of tim- 
ber. These changes necessitate radical 
changes in methods of regulating the cut, 
and a reorientation of silvicultural prac- 
tices. 

Rubner’s work aims to set forth the 
silvicultural principles and practices that 
will best accomplish the desired objec- 
tives. The second part, dealing with reg- 
ulation and management, by Dr. Franz 
Heske, is to come later. As the authors 
say, no new discoveries in silviculture or | 
forest management are involved. It is 
rather a question of shift in emphasis and 
application of methods and principles al- 
ready known and to some extent, at least, | 
proven in actual practice. They clearly | 
recognize that it is necessary to deal with | 
the forests as they are, not with the ideal | 
forests such as may result after a century 
of growing stock management. Changes 
must be gradual, so that the best features | 
of the old methods may be harmonized 
with the new. 

Rubner brings out clearly that silvicul- | 
tural practices will have to be adapted to | 
the individual stands, hence no one need | 


fear the bugaboo of uniformity and stand- 
ardized silviculture. A selection system 
_will be ideal for forests in the high moun- 
tains and for stands composed entirely of 
tolerant species elsewhere; for tolerant 
and semi-tolerant species groupwise man- 
agement with careful tending of the grow- 
ing stock and long regeneration periods 
will generally be best; and for intolerant 
= species preference should usually be giv- 
en to shelterwood-like systems, with the 
_ overwood in groups and with fairly short 

regeneration periods. 
é This book can be heartily recommended 
_ to those interested in the present-day 

trends of German silviculture. 
W. N. SpaRHAWK. 
RRS 
The Utilization of Sawmill Waste and 
Sawdust for Fuel. By J. L. Jenkins 
3 and F. W. Guernsey. Dept. of Mines 
and Resources, Canada. Forest Serv- 
we Gure. 43. 15 pp. 3 pls. 1937. 

In certain parts of British Columbia the 
sale and distribution of mill waste and 
sawdust for fuel is an organized business 
of growing importance. This applies par- 
ticularly to sawmills close to large towns 

or on navigable waters. The story is 
somewhat similar to that of our north- 
western states. Hogged mill waste and 
sawdust are sold to industrial plants, par- 
ticularly pulp mills, and to dwelling 
houses, apartments, hotels, and theaters. 
For domestic heating, approximately 15,- 
000 sawdust burners are used in Van- 
couver and vicinity alone. This is, of 
course, only a fraction of the number of 
- similar burners used in the United States. 
Burners of this type are reported to 
deliver a steady heat, to be easily con- 
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trolled, and to be economical in opera- 
tion. The cost of heating a five-room house 
in Vancouver is approximately $35 for a 
winter. Some trouble has been experi- 
enced with the corrosion of domestic 
boilers, particularly the hot-water type, 
largely because of failure to drain boilers 
and to clean combustion chambers and 
flues properly in summer. Hot-air fur- 
naces burning sawdust have experienced 
no such difficulties. . 


Although sawdust is bulky to store and 
handle, the authors place more faith in 
its use in bulk than in briquette form. 
They may be correct in this estimate of 
the situation; nevertheless, the produc- 
tion in 1935 of 43,500 tons of briquettes 
for cooking and open fireplaces in the 
western part of the United States can 
hardly be considered insignificant. Mate- 
rial for briquettes must, of course, first 
be dried, whereas hogged mill waste and 
sawdust can be burned green from the 
saw. 

The volume and weight of wood fuel 
and the heat value of wood and sawdust 
for Douglas fir, western hemlock, western 
red cedar, and Sitka spruce, based on 
tests at the Vancouver laboratory, are pre- 
sented in tabular form. This information 
is applicable in our own Northwest. 

The circular stimulates a desire to util- 
ize mill waste and sawdust to even better 
advantage, not only on the West Coast 
but elsewhere; to find cheaper means of 
getting it from production centers, where 
it is abundant, to consuming centers where 
it is in great demand; and to continue 
with improvements in various types of 
burners. 

Joun B. Cuno, 
Forest Products Laboratory. 


Me 
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Dear PRoressor CHAPMAN: 

Mr. Holdridge’s letter to you regarding 
the lack of appeal of the JouRNAL, pub- 
lished in the July issue, struck a very 
sympathetic chord when I read it. 

In an attempt to throw further light on 
the present value of the JOURNAL to its 
readers I herewith submit a brief sum- 
mary of articles printed versus the articles 
that I have read for the past twelve 
months, from July 1936 to June 1937, 


inclusive. 


Type No. printed No. read 
editorials: 2. 1 ll 
Major articles ______ 162 60 
Briefer articles and 

OLOS pes eee ees. 12. 38 
Reviews les eck 58 32 
Correspondence __. 19 19 
ols? ts eee es 332 160 


This summary is in quite close agree- 
ment with Mr. Holdridge in that the tech- 
nical articles run in the JouRNAL are of 
interest only to technically inclined men, 
or to foresters who happen to be individ- 
ually concerned with the particular prob- 
lem. 

As you will note the Editorials and 
Correspondence rated one hundred per 
cent readable. The reason is because they 
dealt with interesting, purposeful subject 
matters, such as policies or opinions on 
all phases of forest work and education. 
These subjects are vitally interesting, I 
believe, to practically every forester, re- 
._ gardless of his age, branch or length of 
service. 

Among the major Articles the ones 
which commanded those 


interest were 
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dealing with subjects similar to the pre- 
ceding, subjects of universal import to 
American foresters. Of course when an 
article was published which dealt with a 
local situation or a phase of technical 
forestry with which I happened at the 
time to be concerned then I read it, but 
the majority of the articles not read were 
either technical or had to do with indi- 
vidual problems far removed from my 
present sphere of forestry. 

In general the same might be said for 
the Briefer Articles and Notes. 

As for the Reviews, although I cannot 
say I read them all, I am of the opinion 
that the review section is a very necessary 
adjunct of the JourRNAL. From this sec- 
tion it is possible to glean information 
which in any other manner would be very 
difficult indeed to obtain. I do believe, 
however, that even in it there is some 
room for improvement. Books which 
have to do with matters of policy or 
opinion would be more impartially served, |, 
as would the readers of the JoURNAL, 
were there to be printed two or three re- 
views of each publication, written by men 
with different outlooks and varying points 
of view. Technical and factual reviews, 
of course, require no change in the pres- | 
ent manner of reviewing. 

Now for a commeni on the final section 
of the JourNAL, Correspondence. There | 
is altogether too little of it. Whether this | 
is because more correspondence is not 
received from JOURNAL readers, or because | 
it is not submitted for publication I don’t | 
know. At any rate the correspondence | 
that does find its way to the printer deals 
with subjects of universal interest and 
presents variable viewpoints and very | 


often healthy, vigorous differences of opin- 
ion, all of which are a stimulus to the 
Society and to foresters in general. 
_ My outlook is that of a young forester 
eenly interested in forestry and the So- 
ciety, and in keeping abreast of things 
‘new. Highly technical problems do not, 
generally speaking, interest me or have 
any immediate effect upon my _ work. 
From my constant associations with the 
“younger men in forestry, and my every- 
day observations of their interests, I be- 
lieve that I represent a fair average of 
that field. For the others I am obviously 
not qualified to speak, as naturally my 
contacts have been distinctly limited. 
Could some definite steps not be taken 
_to induce more contributions to the Jour- 
NAL, especially from the foresters who are 
not in the habit of submitting their opin- 
ions to its columns? Would it not be ad- 
_ yantageous to add to the JourRNAL another 
“section edited for the express purpose of 
drawing contributions and ideas from the 
general run of practicing foresters? My 
recommendation, for the sake of starting 
the ball rolling, would be for the JourNAL 
to present each month a thought-provok- 
ing but perhaps somewhat opinionated 
article on some current matter of vital 
concern to forestry. It should be written 
in such a manner as to arouse an opinion 
on the part of the reader, and the section 
should definitely state that its purpose is 
_ to print, each month, a selection of opin- 
ions received from its readers. Admitted- 
ly this would mean more work on the 
part of someone connected with the staff, 
or else selection of another individual to 
handle the new section, but would it not 
_ more than repay the extra effort required? 
Naturally contributions would at first 
_ be somewhat difficult to obtain, and the 
q new section would demand careful nurs- 
_ ing along with vigorous stimulation to 
_ insure its sound development. Once un- 
_ der way, however, the other sections of 
the Journat should also benefit from the 
increased “contributary mindedness” of its 
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readers, and the entire field of forestry 
would in turn gain much that it lacks at 
present. 

Although the suggestions within this let- 
ter may not in themselves be of practical 
value, perhaps Mr. Holdridge’s letter and 
mine will incite further thinking on the 
part of JoURNAL readers to the end that 
eventually the JouRNAL will become a 
much larger contribution to forestry than 
it is at present. 

WitiiaM 5. MEAcHEM. 


Dear SCHMITZ: 


Enclosed find a letter from William S. 
Meachem, dealing with the subject of 
JOURNAL contents. 

It has been obvious to me for some 
time that the JOURNAL is attempting to 
fill a dual role. Since it is the only pub- 
lication of the professional Society, it can- 
not ignore the field of technical advance- 
ment any more than could medical or 
law journals. As a matter of fact the 
latter concentrate almost exclusively on 
technical subjects. On the other hand 
forestry is far more than a technical field 
—to a far greater extent than medicine, 
law, or engineering. The interest of a 
large majority of our members, especially 
of the younger men, lies along lines of 
popular rather than technical subjects. 

It has been the constant effort of the 
editors of the JouRNAL to give in each 
number a balanced program in which 
both of these fields are covered. The fact 
that there are technical articles in the 
narrower fields ought not in itself lower 
the value or interest of the JOURNAL to 
the average reader provided there is sufh- 
cient material along popular or economic 
lines to make him think that each number 
is worth reading. Very few of our mem- 
bers would be interested in the entire 
contents of any issue. 

I do believe that the contents can be 
apportioned to meet the sentiments of the 
larger number of the younger men with- 
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out sacrificing the high plane of excel- 
lence in the technical field. 

The Swedish Forestry Society has met 
this situation by publishing two separate 
magazines. In the technical publication 
such articles as would appear in_ the 
Journal of Agricultural Research (as well 
as in the JoURNAL OF Forestry) form the 
subject matter; in the other publication 
the contents is entirely devoted to popular 
discussions. 

I have long felt that this might be the 
ultimate solution of our problem. Its 
present solution along this line is impos- 
sible and will be as long as our members 
pay dues which amount to about one- 
fourth of those of other professional so- 
cieties. We have the number to support 
two such magazines but the members 
have not yet appreciated the scope of the 
functioning of the Society to the extent 
of being willing to pay for services per- 
formed, or capable of being performed. 

I am sending a copy of this letter to 
Mr. Meachem and presume that you will 
wish to correspond with him. 

H. H. CHapMan. 


Executive Secreiary, 
Society of American Foresters, 
Dear Sir: 

On page 701 of the July JournaL or 
Forestry, L. R. Holdridge has said what 
a number of members of the Society have 
thought for several years; that by and 
large, the material printed in the Jour- 
NAL is not read by the average member. 

For several years the writer thought 
perhaps he was alone in this view. Then 
I inquired around and found that the 
JOURNAL was not being read as it should 
be read. And since receiving the July 
number I have made it a point to ask a 
number of the younger members just how 
much of the JourNAL they read, and I 
find that Mr. Holdridge is right, those I 
talked with do not read but a fraction of 
the material. Their school days are over 
and they are not interested in the class 
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of material that is useful to only a frac-4 
tion of the membership. 

Please do not think this a criticism off), 
the fine job that has been done by the | 
editors. Some mighty interesting articles4~ 
appear in the JournaL. But there is aj 
lot that does not interest the forester who 
is up against the big administrative prob- 
lems of federal or private forestry. Ini 
other words, after 35 years’ experience in}j 
trying to help put across the need of aj 
real conservation program in America, I} 
am convinced that there are many more} ~ 
important forestry subjects that might ap- +) 
pear in the JourNAL than some of the} 
clearly sectional and “schoolmaster” type} 
that now appear. 

If you ever take a membership vote on} 
this you will find that Mr. Holdridge isi 
right. 


L. A. BARRETT. 


Dear Mr. BARRETT: 

Any one concerned with the welfare of!) 
the JouRNAL OF ForREsTRY, whether in ani) 
official capacity or not, could hardly be} 
otherwise than impressed by the sincerity | 
of Mr. Holdridge’s letter in the July issue }) 
and by your additional comments of July | 
14. Such criticism is constructive and|\) 
helpful, and I am sure I speak for the}, 
entire editorial staff when I say it is very | 
welcome. | 

The question is: what to do about it? | 
By and large, foresters in teaching and/) 
research fields, though numerically a. 
minority in the Society membership, are) 
faithful contributors to the Journar. It} 
follows that, because of the nature of} 
their work, their contributions frequently |, 
reflect their interests in being highly tech- |) 
nical and, consequently, somewhat limited | 
in general interest. Nevertheless, such ||) 
contributions, based on sound scientific in- | 
vestigation and logical inference, are the) 
back-bone of any publication with scien- | 
tific pretensions. 

On the other hand, the necessity exists, | 
as you and Mr. Holdridge have pointed | 
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ut, of publishing articles of general in- 
terest—articles, in short, of an informa- 
tive or administrative nature. Let’s ex- 
‘amine the July issue, in which Mr. Hold- 
ridge’s letter appeared, to see how many 
articles are of general, and how many of 
strictly limited, interest. That issue con- 
tains 15 longer articles including the edi- 
¥ torial; 12 might be classed as general in- 
terest papers and only 3 of limited inter- 
est. What would be your analysis of the 
_ issue? Similarly, my estimate of the June 
issue which contains 15 longer articles, 
_ would be 10 of general, and 5 of limited, 
_ interest. 

Whether we might agree on this analy- 
sis is beside the point; what we are in 
agreement on is the desirability of pub- 
lishing an official magazine that will most 

adequately serve the needs of the profes- 
sion. It has been my belief that the 
JourNAL for some time past contained a 

fairly reasonable balance of general and 
limited-interest articles, with the balance 
slightly in favor of the general articles. 

Dr. Schmitz, the editor-in-chief, has 
gone on record numerous times, since 
taking over the editorship of the JoURNAL 
last April, in inviting contributions from 
all fields within the profession, and par- 

ticularly from the younger men. One 

_ thing we can be sure of: he will not favor 
one class of writer or practitioner over 
another; and any article, from whatever 
source submitted, that has something to 
say and says it in an acceptable manner, 
will receive favorable consideration. 

Just one thing more: will you be good 
enough to scrutinize subsequent issues of 
the JournaL and let me know which arti- 
cles fall within the class of those that you 
believe are particularly acceptable to the 
body of readers for whom you speak? 

Henry CLEPPER. 


s 
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Dear PRoressoR CHAPMAN: 
I have read with much interest L. R. 
Holdridge’s letter to you suggesting cer- 
tain changes in the subject matter of the 
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JOURNAL OF ForEstRY which, in his opin- 
ion, would make the JouRNAL of consider- 
ably greater interest to the average So- 
ciety member. 

I must say that I am in hearty accord 
with Mr. Holdridge’s views in this mat- 
ter, and sincerely hope that his sugges- 
tions will be given serious consideration 
by the editorial staff or those who have 
the responsibility for selection of the sub- 
ject matter. 

Unlike Mr. Holdridge, however, I do 
manage to “wade” through practically 
every issue, but I do this more because 
of the feeling that it is my “professional 
duty” to do so than from any real or 
genuine interest in a great many of the 
articles which, like Mr. Holdridge, I feel 
are more suitable for a technical or re- 
search publication. 

Allow me to say in conclusion that I 
am by no means attempting to discredit 
the splendid work of Mr. Smith or his 
editorial staff, but I do feel that by a few 
changes along the lines suggested by Mr. 
Holdridge the JouRNAL would become of 
greater service and enjoyment to the mem- 
bership. 

Cuas. W. NUuITE, 


Resettlement Administration. 


Dear Mr. PRATT: 

The members of the California Red- 
wood Association are in hearty accord 
with the principles set up by foresters 
for the protection of forest lands and 
with the objectives of yourself and your 
division. They recognize the public in- 
terest as well as their personal interest 
in leaving logged lands in a condition 
favorable to regrowth in order to provide 
for a future supply of timber and along 
with it permanent industries and employ- 
ment. They are convinced from experi- 
ences of the past that the success of the 
selective logging forestry program is jeo- 
pardized if fires are not kept out of cut- 
over lands. As you are already aware, 
we are now well launched into this pro- 
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gram and that under it we are leaving, 
for future growth and for seed trees, a 
number of immature and other trees. Un- 
der the traditional methods these trees 
were destroyed. In order to protect these 
“reserve” trees it is necessary, after slash 
has been disposed of and the logged land 
has been put in proper condition for natu- 
ral reseeding, that they and the antici- 
pated crop of seedlings be protected from 
injury or destruction by fire. 

We have already begun a program of 
careful slash disposal and we wish now 
to further improve our protection effort. 
In this we need your support and that of 
the general public. For your information 
we propose to do the following:' 

1. Members of the Association will 
dispose of slash by means of fire only at 
seasons when burning is effective and safe. 
_ Effort will be made to burn all slash be- 
tween the time of the first soaking rains 
in the fall and the following May 15. 
No slash will be set afire in the period 
between May 15 and the first soaking 
rains of autumn unless weather conditions 
are safe for burning. 

2. No fires will be set between May 15 
and the time of the first soaking rains (or 
in any event before October 15) without 
obtaining a permit in writing for such 
burning from the State Forester or his 
designated representative. 

3. Slash will be burned in small units 
rather than broadcast over large areas. 
On sloping ground fires will be set from 
the top downward and no fire will be set 
below the topmost one until the latter 
has burned out sufficiently to be under 
control. 

4. Slash burning will be so controlled 
as to do a minimum of damage to seed 
trees and other trees reserved for future 
growth in so far as operating conditions 
make it feasible. 


9. Snags which catch fire and which, 


‘Epiror’s Norte: 
now in operation. 


These proposals have been 
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because of location, may spread fire tay 
other areas not ready for burning, or in 
a virgin or reforesting state, will be cut\ 
down or patrolled until the fire is out. | 

6. Each operator will have a suitable( 
supply of forest fire fighting tools at each 
landing and at each camp. The number) 
and kind of tools will be designated b ¥: 


pertinent conditions. Tools will be suit i 
ably marked as being for fire fightingd 
only and will be kept in red painted) 
boxes conveniently located and sealedj 
with a car seal or its equivalent. They 
tool boxes will be inspected at frequent)” 
intervals for number, type and condition), 
of tools by the C.R.A. forester. 
7. On areas where stream logging is} 
being practiced prior to slash burning} 
(“logging in the slash”), steel drums.j 
pails, or back-pack pumps full of watex} 
will be set up along the general direction} 
of the logging lines, where no nator 
supplies of water are available. 

8. Whenever, tractor operations.) 
conditions warrant it, pails, drums, or 
back- pant pumps full of water will bey 


in 


éinplowess to be on the alert for Bi 
at all times; to report fires without delay) 
to the company’s designated fire officer; 
and, pending arrival of a fire fighting! 
crew, to do everything possible to keep} 
the fire under control. | 

10. The C.R.A. will keep in touch} 
with the U. S. Weather Bureau durin 
the fire season for reports of approachin 
“fire weather” conditions and will take 
the necessary steps to broadcast the infor- 
mation to the operating companies. 

ll. Each operator, upon learning of 
fires burning outside his own property, 


accepted by the State Board of Forestry and are 


and apparently unwatched, will report 
them to the owner of the property or 
gent and to the local state forest ranger. 
Fires burning on property of operators 
will be similarly reported to the local 
“state forest ranger. 
12. The C.R.A., and each operator 
‘independently, will cooperate to further 
fire protection efforts through building up 
local sentiment against uncontrolled or 
unauthorized burning. 
13. Each operator will designate a 
specific person to be in charge of all ac- 
tivities incidental to the prevention or 
suppression of fires under some such 
title as fire ranger, fire chief, or its equiv- 
‘Z alent. This may be the logging super- 
x intendent, camp boss, or, on the larger 
is operations, a man specially employed for 
_ this function. It will be the duty of the 
_ fire ranger to organize woods personnel 
_ for effective functioning in the detection 
and suppression of fires and to see that 
fire fighting equipment is always in readi- 
ness. 
_ 14. Each company, by some means 
adapted te local conditions will let it be 
_ known to adjoining property owners that 
it means to enforce its fire exclusion 
_ policy and will endeavor to get their co- 
_ operation through friendly sentiment and 
the cleanup of hazards. 

15. Inasmuch as public sentiment con- 
cerning burning in the redwoods is such 
as to favor frequent burning of all for- 
_ ested or reforested lands, and inasmuch 
as the experience fo 1936 points directly 
_to public sentiment favoring burning as 
_ the cause in large part of the multiplicity 
of fires in 1936, the C.R.A. through its 
forester and in other suitable ways will 
endeavor to set forth to the public the 
danger of uncontrolled burning and _ the 
__ loss to the community occasioned thereby. 
16. An attempt will be made also by 
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the C.R.A. forester to contact local jus- 
tices of the peace and obtain their sup- 
port in the enforcement of laws concern- 
ing incendiarism. 

17. The C.R.A., through its forester, 
will also contact nonmember operators, 
whether loggers or split products pro- 
ducers, to obtain the understanding on the 
part of this group of the reasons for this 
agreement, and further, to obtain their 
friendly cooperation in undertaking like 
preventive, detection, and suppression 
measures. 

May we ask that you undertake the 
following in furtherance of the protection 
program: 

1. The strengthening of the field force 
by adding overhead supervision in charge 
of fire prevention, detection, and suppres- 
sion in the redwood region; 

2. Raising the effectiveness of the field 
force in combatting fire problems; 

3. Obtaining better cooperation on the 
part of stockmen, ranchers, and the gen- 
eral public; 

4. Adding to, or otherwise improving 
the effectiveness of the state’s inspection 
and law enforcement staff for running 
down causes of surprise fires and the 
apprehension and correction of incen- 
diaries; 

5. Scrutinizing newspaper releases con- 
cerning active fires to see that they are 
correct; 

6. Giving whatever aid is possible to 
ranchers and stockmen to assure the burn- 
ing of their brush lands with safety to 
surrounding property; 

7. In any other way improving the 
public attitude toward fire and to fire 
exclusion except for legitimate purposes. 

8. Delete from the present burning 
permit form the reference to liability. 

C. W. Baur, President, 


California Redwood Association. 


894, JOURNAL OF FORESTRY 


A NEW TOOL 


COUNGI Es 


Seedling Lifter and Transplanter (Patented) —elimi-; 
nates the hazard of lifting and transplanting seedlings, , 
bulbs and other small plants. | 


FAST, SURE AND 
FASCINATING 


Price, No. 1 Size 
$5.00 I 


We make—Planting Bars, Fire Rakes, Swatters and || 
other tools for Foresters. 


THE COUNCIL TOOL COMPANY 


WANANISH, N. C. 


UNIVERSITY OF MAINE 


ORONO, MAINE 


For catalog and further information address 
FORESTRY DEPARTMENT 


cable CHAS. MacFAYDEN, sser. 
valOrA 6362 ELM ST., VANCOUVER, CANADA Cod 
YCOUVER — 
CANADA FOREST TREE SEED ABC STH 
from the 


MOUNTAINS AND COAST OF WESTERN CANADA 


HILL'S BOOK OF 
EVERGREENS 


See this beautifully- 

illustrated new book, an- 

swering every question 

about Evergreens. Produced 

= by America’s leading Ever- 

green. Nursery with a background of 80 years’ 

experience w ith Evergreens. A cloth bound 

book, 7x934’’, containing 320 pages. There 

are 50 chapters, including complete informa- 

tion on uses, descriptions, propagation, his- 

torical and cultural information pertaining to 

Evergreens. 360 illustrations, 45 in full color. 

Price $3.50, postpaid, anywhere in the United States. 
Sent with full privilege of approval. 


DB. HILL NURSERY COMPANY, Dundee, III. 


Evergreen Specialists Box 525 America’s Largest Growers 


HAVE WE YOUR CORRECT 
ADDRESS? 


The Post Office will not forward magazines. 
Insure prompt delivery of your Journal and 
make sure that your correct address appears 
on our mailing list. 

Notification of change of address should be 
sent promptly to 


SOCIETY OF AMERICAN FORESTERS 
Mills, Bldg., 17th and Penna. Ave., N. W. 


Professional Forestry Schools 
Report Available at 
Reduced Cost 


a & 4 


Anyone desiring a copy of the Pro- 
fessional Forestry Schools Report be- 
fore the edition is withdrawn may 
secure copies at 50 cents each, post- 
paid. 

Orders should be received not later 


than October 15, 1937. Send to 


SOCIETY OF AMERICAN 
FORESTERS 


Mills Building Washington, D. C. 


Bartlett No. 1-W Compound 
Lever Tree Trimmers—Rope Pull 


No. 1-W Tree Trim- 
mer is the most 
powerful cutting too] 
we have ever pro & 
duced. It has the 
Compound Lever¥ 
cutting head and will 
sever any branch up 
to 14%,” in diameter 
with the slightest ef- 
fort. 6 ft. pole or 
longer if wanted. 


No. 44 Pole Saw for 
larger limbs. Has a 
10” blade curved or 
straight as you pre- 
fer. Peg tooth—7 per inch. Any length 
pole up to 16 ft. Longer by using extra 
sections with positive locking sleeve. 


Bartlett-Detroit Tree Paint 


For destroying and preventing 
the growth of wood destroying 


100) hag f 


BARTLETT 11 _ fungi and for the protection of 
TREE PAINT 1H wounds, use BARTLETT’S TREE 
if Parnt. Easily applied with or- 


dinary paint brush. 


Used by State Highway Depts., 
U. S. G€ov’t., Public Utilities and 
Professional Tree Experts. 


ST | 


PRUNING | | 
COMPOUND 
1 MANUFACTURED FOR I i 
BARTLETT MFGCO; | 


ees MICH. 9 


BARTLETT MFG. CO. 


Write for Catalog 


3015 E. GRAND BLVD. 
DETROIT, MICHIGAN 


Manual of the Trees 
of North America 


By CHARLES SPRAGUE SARGENT 


ORTY YEARS went into the making of 

this book. Its author, the leading authority 

on the trees of America, was the founder 
and director of the Arnold Arboretum of Har 
vard University. In it is compressed all the es- 
sential information on the identification, descrip- 
tion and illustration of North American trees 
from Professor Sargent’s ‘Silva of North 
America.”” The resulting book of 900 pages and 
nearly 800 illustrations answers every question 
on North American tree species and gives their 
ranges, the properties and value of their woods 
as well as their English and Latin names. This 
standard book, published at $12.50, is now of- 
fered at $5.00, less than half the previous price. 


Order from 


SOCIETY OF AMERICAN 
FORESTERS 
Mills Bldg., 17th and Penna. Ave., N. W. 
Washington, D. C. 


/ Give Your Men 
\ RANGER-SPECIA 


KNAPSACK PUMP 


They'll Appreciate Your 
Choice of Equipment 


Equipment which lighten 
their load ... they’ll prefer 
the soft, flexible bag whicl 
molds itself to the back . . 
Extremely com- and the strong cotton, rubbe 


fortable and easy 5 5 
to carry. Bagcon- lined canvas, which canno 
forms to shape of 


your back without chate, leak, rot or damage ie 
chafing or dig- der rough usage. 


ging in. 

Their backs will be kept dr: 
and unaffected by cold te 
peratures of spring waterg 
Your men can do a better jol 
of fire-fighting, because there 
is less fatigue when using the 
RANGER-SPECIAL Knap 
sack Hand Fire Pump. 


no 


New Steel Latch locks mouth of bag ... 


Also WAJAX High Pressure Portabb 


cannot come open accidentally . . . prevents 
seepage. Knapsacks can be carried filled Forest Fire Pump, Ranger-Special Lines 
on trucks, without losing water . .. no Forestry Hose and accessories. 


propping necessary. 


SOLE MAKERS 


FENWICK-REDDAWAY MANUFACTURING CO. 


46 PARIS ST. NEWARK, N. J. 
ees i ~~ _2EEEEEEE 


